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IN rUODUCTION. 


Not lusnif years ago tl'o present volumo would liave 
reqnired a.Ti'otlier one foj' i:,;-- justificarion. It is written 
on tLo.assnmptoTp—Istly—that Scientific Knowledge 
wlien jndicionsly selected and appropriately taught, 
adds very niatorially to the chances of Industrial Suc¬ 
cess,—2ndly—that this maxim having been assiduously 
adhered to h_, some Continental Nations, has given a 
very marked impulse to their industrial prosperity, and 
3rdly—that our own can only he secured by following 
a similar course.—Now, not many years ago. Science, 
instead ot l eing eoiisidorcd as almost synonymous with 
Practical Wisd. m, was regarded with general distrust, 

the rapid progres of other Nations was stoutly denied, 

• 

and it >\’a.s a mark of patriotism to maintain that our 
iildustrial supremacy was and ever would be unshaken. 
— In vain did reliable Authors faithfully describe the 
TeulmiciU Institutions esijiblished in foreign countries, 
afid first p»edi(ft the probable results, then after a time 
relafe the actual ones. In vain did the walls *01 the 



XIV 


INTRODUCTION. 


Society of Arts and other meeting places ring again 
and again with faot.s,and exhortations.^ The faOts.were 
unpalafable, and the eloquence" failed .to’ Inove un¬ 
willing minds that preferred dozing under th0 ctrdwsy 
influence of self-reliance.W But about the year 1867 
the tide began to turn. The information as to the 
educational resources of foreign Industries, and the 
wants of our own, which was brought te light in 
the Reports of the Workmen deputed by the Society 
of Arts to visit the French UniversfJ. Exhibition, 
helped very materially to bring home the arguments of 
twenty years to an actual bearing on the public mind, 
and since then such a flood of evidence has kept 
pouring in from authoritative sources, that very few 
persons are now inclined to deny that in the industrial 
world, “ Knowledge really is Power; ” that through 
the Power of Knowledge foreign nations are actually 
making gigantic strides, and that corresponding 
measures on our part, on a scale far beyond, anything 
yet attempted, ’can alone maintain our commercial 
supremacy 

(1) People ware too ignorant of Science even to foci their ignyrance. 
This lamentablo fact* i) forcibly brought into relief by Mr. Bartley’s in- 
tcrc.sting Paper on Science Schools in the ‘ Society of Arts .lonrnal,’ of 

. the 11th January, 1870, whore he describes the apathy with .which the 
offers of the Science and Art Departmefit were met by locaj inttitutidhs. 

(2) “ The facilitfes for scientific education are far groaty on th» Conti¬ 
nent than in England, luid where such differences exist, England is sure to 
fall Iielikid as re.gards tho.se industries into which the scientific' Element 
cnteiti. In fact, I have long entertained the opinion that in virtue' ofthe 
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Whilst howevor this important change lias taken 

jilaoe tti’p’i’^lic, opinion, comparatively little has been 

actually doiiv It is^true that in‘the eloquent addresses 

of our National Tndustries haveibeen the never- 

Ikiline; ilitsj'v ,maii_\ lii'll'iant ideas have been expressed, 
* • - . . 
that 3 i’o Jfooks iiufl Pamphlets jmbiished in advocacy of 

Industii il Instruction, contain highly acceptable in- 

/oixnation concerning what exists abroad, and vafiiablc 

indications as to what ought to exist at home, and that 

severaj exQec'dingly useful institutions are in course of 

ilevelopment; but on the other hand no endeavour has 


I'Ctff'r eclncatioii provideit by Continental Nations, England must one 
day—and tliat no distant one—find liersclf onlstriiiped by those luitions, 
both in the arts of [Hiaeo and war,”— Tyndai-l. Quoted by Smims, in 
his Spcecli at Hudi’.^rsfiold, 18C7, which contains ranch Taluable evidence 
on this subject. 

Mr. M. Arnohi, quoting M. Durny, says that the young North Gcrraan 
or tlio young Swiss of Zurich or Basic, is seizing by reason of his lictter 
instruction, a contidcin . and a eoniraant m business which the young 
man of no otiior nation can dis])ute with hira.—School lurpiiry Coramis- 
sion, vol. VI i. |). 627. 

We read n, . . Lyon jdayfiio b Inaugural Address, delivered at Aber¬ 
deen in February hibt, “ Britain, who,so iraraensc wealth and prosperity 
hang Ufion*the thn ad ,)f Applied Science, is far behind France, and 
infinitely liehind Gcrniauy.” • 

At 11 meeting of ih Chemical Committee of the Society of Arts on 
Mai oh 20, 1874, Dr, Versmaim describing the latest feats of Chcmiitry 
m the pi eduction of the coal-tar colours, mentioned that only one factory 
exists in England ,■ the manufacturo of Alizarine (artificial Madder), 
but More thr»n a dozen in Germany and Switzerland. 

Further evidence will lie found in several of the Books and Papers 
enumerated at the close of this Introduction, and particularly in the 
folJ,i.ivjiig;—Scotl Bussell’s ‘Sy^matic Technical Education.’—‘Bc|iort^ 
of the ArtisaSs solooted by the Society of Arts to visit the Paris Exhi- 
fiition of 180?,’—^Modern Industries by 12 Britisli Workmen,’ similarly 
deputed by the Club and Institute Union.—‘ Boplios of the Chamhers of 
qpnimerce;’ and ‘ Keports of II. M. Consnls.’ * 
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apparently Leen made to select and. fit togotlier tlie most 
appropriate among thc#e various materials, to’supply «ug- 
gestivelj^ whatever connecting links might.be necessary 
for uniting them in a National Scheme of Ipduistrial 
Progress, and to add whatever practical details itiigl;t 
be required for making the various jiarts of so. complex 
a machinery work smoothly and harmoniously. Such 
then is the laborious task which I have been- in¬ 
duced to undertake in the ju’esent Yolume. T li'.ive 
been led to it through having for nearly a qutvrter of 
a century devoted special attention to the intellectual 
and physical well-being of the Working Classes, and 
through having thus arrived at the possession of pecu¬ 
liarly favourable i-esoui’ces. I have also felt greatly en¬ 
couraged by the flattering manner in which my advice 
was sought, towards the beginning of 1871, respecting 
the establishment of a “ National University for In¬ 
dustrial and Technical Training.” For seveial months 
I acted as Honorary Referee to a. Comipitteo oi 
Gentlemen associated for that object, and under its 
sanction my views acquired a ci'.rtain amount o 

* publicity in the form of a “ Preparatory Programme.’ 

• < 

The movement ‘ having been susjwnded, partly ir 
eonsequcnco of the non-fulfilrnent of a hojie that tin 
• East Lo.ndon Museum might have beea available ai 
a ceiffrp of the projw^ed ojjcrations, I have introduce( 
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in the present vdluino, various portions of tlie .-Pro- 
fijrartimu in question, as well ai^ passages taken fi'om 

a small I'vok printed chiefly for private cii’culation 

■ * • 

in under the title of “ Science Ihr the People.” 

My chiet,s5urce however, has heefi a renewed and 
more'exllaustive rotros])ect of the experiences obtained 
during a i)rotracted stay in various parts of the Con- 
Tineiit, and a long subsequent training as Member of 
the Clommiftce of the Labourers’ Friend Society, and 
of the •Council of the Society of Arts. 

’ have avoided discussing what is no longer disputed, 
but on the other hand, I have spared no pains in sifting, 
classifying, and elabo)-ating into a homogeneous system, 
the various means by which Industrial Inq)rovement 
founded on Science, may best be carried into actual 
effect. My plan is to show in the First Gha])ter the 
necessity for a Central Technical University ; to sketch 
in the Second the leading features of its organization 
and functions; to state in the Third certain facts 

t 

serving as groundwork to a system of Instruction 
•iletaihd in the Fourth; to analyze in the Fifth the 
Edqpational Jiequiremeuts of our various Industries; 

I • 

and to endeavour in the Sixth to arrive at legitimate 
coiiciusiems as h' the measures to be (jdopted 




I LIST 1. I 

BOOKS AND PAPKRS 

ItFtLATING TO THE EftrOATIOTf AND INDCSTIUAL CONDI¬ 
TION' OF THE WOllKING (!LASSES.(1) ' 


Systematic Technical Ediicatimi for the English People, hy^.l. Scott 
Kiissell, F.K.S. (liviulhiiry, Eviuis, A (lo.) Price 14/- 


Papers relating to Proposals for estahlishnig Oollegcs of Arts and 
Manufaetnres, for the hetfer Inslrnction of the Indnstiial 
Classes, by J. A. Elovd, F.K.S. Eonrlon : printed for jirivale 
circulation by Clowes & Sons, Stamford Sheet. 1851. 

Lectures on the Exhibition of 1851, by Dr. Lyon Playfair. 

Industrial Instruction on the (.'oniiiieut by Dr. Lyon Playfair. 
(Longmans.) 1852. 

b’eport of the Conimitteo ajipoinled by the Council of the Society 
of Arts, to iiKjnire into the subject of Industrial Instruction. 
(Tjongmans.) 185:!. 

Scientific and Art Education in relation to Progress in Manufactures, 
Education in England, Foreign Scboids, &c. 'lly Alfred 
Tylor, Deputy (!!bairinan and K.eporter of Class XXXI. of tlio 
• London International Exhibition of 18(12. 

Speech delivered at the Annn.al Soii'dc of llic Ilnddeisficld Mechanics’, 
Inslilnte, by Saimiel Smile,s. Get. 18(;7.' 

Keports of the. Artisans selccV-'d by the Society of Arts to visit the 
Paris ExbibitionDsOT. (Kell & Daldy.) 

Modern Industries; a series of Keports on Industry and Mnim- 
faeturo by 12 British Woikmcg who visited the P?.i'is It^hi- 
bition of 1867 in connection with the C^uh dnd Institute 
Knion. (Macmillan.) 1868. ‘ 

(1) Most of the Publications here enumerated may bq, inspected at the 

Library of the Twickenham Economic Museum. (See note to p. 121.) 
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Ui;\ioit8 Ilf the Scliool Inquiry Commission.(l) 

IUo|ilios of.tlui (’liaiiil)ci's (if (ioininon*, in Englun I, to the OiYenlar 
Ilf die V ico-rrijKident of the Comtnilioe of Ooiinoil on Education, 

• 'll tliq .subject of'JeoJinical Insti'UcJion I8()7. . 

Hiqiorts of* H. 'M. thmsuls on the Btato of Continental Technical 
liitt'uction. 3/- t 

ih'lioi t of (ho iSub-ttjnnnitlce on Tochufcal Education appointed by 
* ihc ISo,jic1.y of Arts. * 

lieport oY the Meotinjj held in eupport if the Technical Edifbation 
i).ovement, ,it Manchoslei, Dec. 17, l.Hti'.l, under the auspices of 
tile Society of Arts. 

Kepoit of the Woiknien’s 'i'oulinicat Education Coinuiittco.. .Club 
* * and Institute Union, l.''itt Stiand. 

Tin* J'hrst, I:)Ccond, Thiid, and Eourth lioiiort.s of the Koyal 
Comniissiou on Scientitic Instrnclion ,'ind the Advanceniont of 
iScieuce. • • 

On the A.s.sistanco alfoi’ded by the, >Statc to the Advancement of 
Science, a paper read by Lieiit.-tiol. Strango, F.li.S. at a Con- 
fcience. held at the Society ot Arts. 

On tlio Eccessity for a I’criuanent Coniniis.sion on State Scientific 
(juestions, by Lient.-Col. A. Strange, E.Il.S.; a paper read at 
the Iloyal United Service Institution, May l.o, 1871. 

On the jso'.isMly of having a. Minister for Science, a Letter to the 
‘Tinie.s’ of Fob. tUh, 1874, by Liont.-Ool. A. Strange, F.K.S. 
repioduced in ‘Kalure’ of Feb. 12tli, 1874. 

Tlic Educat ional Calendar and Schol isl.ic V ear Booh. 1 /4 (Kenipster, 
t» A 10 St. Ib ido’s Avenue, Fleet. Street.) Allbids a sunimary in- 
uiglit in the various Educational Institutions and Organizations 
for Eeamin.it.ion. 

d'lie bei'ised Code of the Oonimittec of Council on Education, 
I’ublis'liod annually. -/2 (Longmans.) 

Syll.ibus of Examination for Students inEorm*al Schools, including 
Copies oFthc E.xaniination Questions. • 

.Scione.i Directory of the Seicnce and Art Department. -/C 
, South Ken-ington Musoum.(2) 

■ (Ij All Ueports prcsoiitcd to the Hoilso of Cjiijiinoiis may ho load.at 
Hansard’s Office for tlie sale of I'arliameutary Papers, 32 Ahingdon 
Stri^'b S.W. 1 have found convenient for pMouring other official publi- 
(•jUion.s, a» well as liooks in goncial, the ageiicy qf Mr. 0. thiodraaii, Book- 
ijollotj &c., Sh'jnd, W.C. , 

(2) All Pufclications of the Science and Art Deiiartmont arc procurable 
at the 'South Kensington Mnseum, and at the official Pulilishers," essrs. 
Cliapman & IlalL 11)3 Piccadilly, W. 

1/ I 
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rrogr.aiiimo of tho Science Examinations at South Kensington (sec 
Sbionec Uiroclory), . . _ ' 

Tho Questions of passed IXaniinations are 3 'carly pnblisliod; price 
-/3 cAch. • ' ' • 

Prospectus of the Examinations for Sir Joseph •\'fhitworth’s 
Scholarships im Mechanical Science, conducted hy thd Aciciice 
Department, South Kensington. -/3 
Art Directory of tho Scionoo and Att Department. -/(\ 

A List of Publications issued by the Scioncoand Art Department. 
Free. 

Prospectus of the Poyal School of Mines, Jermyn Sti-eot. 

Aunual Kejiort of the Civil Service (*oiftinissioncr.s. Office, Cannon 
Pow, Westmiiustor, S.AV. 

liegidations of the various Civil Servica^ Ex.amiiial ions. (Ihid.'; 
Prospectus of the Indian Civil Engineeiing College, Coo]ier’s Ililf. 
Opening Address to the Students of the Indian Civil Engineering 
College, by the Duke of Ai-gyll, ATig. .Mb, 1871. 

Prospectus of the Naval College, (Ireenwich, 

Tho Calendar of the I'niversilj" of London. I/- (Taylor & Francis. 

Ited Lion Court. Fleet Street.) 

Prospe(!tus of the Society' of Arts, John Street, Adelplii. 

Yearly Progranmie of the Society of Arts Examinations, and 
Examination Pajiers of ])a!'Sed years. 

Reports of the SoeieQ’ of Arts Examinations. See ihc Soeicly’.s 
Journal. 

Programme of tho 0.xforJ Middlc-Cla,ss Examin.ations. 

Programme of tlio Cambtidge Middle-Class Examinations. 

Calendar and Syllabus of Examinations of tho Pharmaceutical 
Socicly (17 Rloomsbuiy Square, W.C.) 

Report to the Owens College Exiension Committee. 1808. 
Pro.sjX'ctus of the College of Physical Science at Newcastlo-on-Tync, 
affiliated to the Fnivorsity of Durham. 

Rcjtort of the Liverpool School of Science. 

Proposed College of Science in Liverpool. (A Pamphlet obtain¬ 
able at the Sch(jol of Science.) 

Report of the lii'Istol Diocesan,Trade School Society. ,. 

All Educational Exp&Tmcnt at Keighley in Yorkshire. (Bradfoul, 
Pyles, Printer.) 1872. « 

History of Adult Education by Dr. Hudson. , 

Hints to Mechanic.s on Self-education (Claxton.) ^ ‘ 

On Primary and 'Technical Education. 'Pwo Leetdres, hy Dr. 

Lyon Playfair. Edmonston & Douglas, Edinburgh. 1870. 
Suggestive Hints on Secular Instruction, by Dean Dawes. • 
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Tile ScIiooIb for the People, by G. C. T. Bartley. (Bell & Daldy.) 

• 1871. . 

Tiaii^acfion.s of thp N.atiuiial Association for the Promotion of 
S'iciiil^8eieiicc. Annual. Oflice, 1 ,\ilani Street, Adolphi. 

On Mu.suni*s«fdr Technical Instrnctiou in the Indnstrial Arts; a 
'Paper by Thomas Webster, read at Iho Society of Arts, 14 
.Ian. 1871. * 

ldmi:rural l^edlnre at the Opening of the Pndnstrial and Techno¬ 
logical Museum fgt. Melbourne. 

Tochajeal Train'iig in Px'lgiuin, compiled by Oliver le Novo Foster 
fi.au niateri.ils sujipliedby T. Twining. Society of Arts Journal, 
Sr]j|. Isl, 1805. • • 

1!iief Ontiriie of the System of Public Instruction in the Nother- 
•lands, by Dr. J. Yeats. 1808. Society of Arts Journal, vol. 
.xvi. p. 284. 

T('clini(yil Eijucution in Austria.—The Imperial and Eoyal 
P(]l) technic Institution of Vienna.—Society of Arts Journal 
Sept. 20, 1807. 


Letter to the Earl of Shaftesbury on “ Means for improving tho 
Eflicieecy of Briti.sh Artisans,” by T. Twining. 1851. 

Note.s on tho Organization of an Industiial College for Ai tisaus, by 
T.'J'v\ ining. 1851. 

Letters on the (londition of the Working Classes of Nassau, by T. 
Twining. Loudon. 1858. 

Letter on the 'Technical Training of Aitisans, by 'P. Twining. 

Journal of Society of Arts, Jan. l.Ith, 1865. 

1,otters on Industiial and Soientilic Education, by 'P. Twining. 
Jouriud of the Society of Aits for Dec. 20th and 27th, 1867, and 
.Ian. ;!rd and lOtb, 1868. * 

Science for the Pcoido, by 'P. 'Pwining. Goodman, 407 Straijd. 
. IS70. 

Pi eparatory Programiuo of the National University lor InJiistilal and 
^Peehnical 'Praining, 1871. 


tin the Edutiatiijn of Women, by Mrs. Wm. Grey. (Eidgway.) 


1871. »/- 

Education of Women, a Letter to 
Printed sepiratcly. -/I. 


tho “ Times,” by Mrs. Wjn.'Grey. 
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ProspootiiB of tlio Naliorial Lhiiiui for llio Ixluoatiun of Woinoii, 
Wffico: J12, I’roiuptoii Koail. ' 

Journal of tbc Woiuon’s Jiduoational Ut)ion. -/G ((’liif[iman & 
IJall.^ 

'I'liu following Series are sanctioned by the Nalional •Female 
Bducational Union, *nd are publislied bv Kiilgway Kid 
Piccadilly, at -/Oeach. 

" JS'o. 1. On the special re(juirenieu(s for iinproving*tlio‘lMln- 
cation of Grills, by Mrs. Win. Oiey. 

Mo. 2. Are we to liave Kdneation for our .Middle-cla.ss (iiris''' 
. by Mary Cinrney. , . 

No. d. Tlie Woik of tlie National Union, by J'linily Sbirfell.* 
No. 4. Tbc Importance of tbe Training of tbq Teai'lp-t, by 
Josepb Tayno. 

Education of Girls .and Emidoyment of VVonion, by iJr. llodg.son. 
l’rosjiectu.s of tbe Ladies’ Educational AH.sociatioii in eonneel.ion 
witli University t'rdlege, Gower Street, Jjondon. 

Tbc Prospectus of tbc (Jueen’s Institute for Females. Dublin. 


Jn French. 

Les Ouvriers Europeens. Etudes sur los travaux. la vie dome.sli- 
quo et la condition morale des ]iopidatiou.s o'lviieres do 
T Europe, par M. F. Lo J’lay. Lai go Folio. Paris. IHo^b. 

(Printed at tbe Imperial Pie.ss ) 

Les Ouvriers de.s de.u.v Mondes. A series of octavo vcdunies 
]iublisbed by tbe “Societe inteinationale des Eftules Prafi- 
(jiies d’Ecuuomre Sociale,” in continuation of tbe lesearcbes 
• recorded by M. F. Lo Play in bis great work ‘ Les Ouvriers 
Europeens.’ (Guillaumin et Paris. 

Enqm'te sur rEusoignement I’rofessiouncl,' on Reeueil do Do- 
jio.sitions ftites cn ISG^ et 18()4 devant la ttoinmissioji de 
PEusoignementr Professionnel sou.s la Piesideuce do son Exc. 
M. lieliie. 

“ It contains in two^Quarto Volunjes a vast amount of valuable 
information concerning Institutioms for Industrial Education in 
Franco, flerinany, Switzerland, and England, with Synoptical 
Tables, Jlaus, &c., tbe wbole preceded by a Report to tbe Emperor 
by M. E. Kouber. Printed at tbe Impoiial Press. tPaiis, 18(1.’). • 
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Aini.ii«‘s (In (’onsoivU' Hv <!im Arfs el, Meliors. .* 

I’uM'.'ins (V *]{i Assoei.-tioii ponv la 

i'l ))n': li-m cl !•' rfectionTJoniciil *■. i'Kdccatiou et dc 
rjnsi v\\ Scorctairo (m ncral, M. Cli. Vmls, 

* I0« tin. Marclic auK lli'rlie.s. Bruxelles, 
rroji-i, '’Oi:^->dsrition do Vr,: .‘t^ncmefti ])opulairo adopto par lo 
• ^ oiiji, li -I Liji'Ue de rEnseignemeut dans sa 

t' ■■iiK!o*du IS .hiiUct 1S7]. Bnixcllcs. • 

PiMsp ' i’^s’ ct Disrosilions EVyoineiitaircs de la Maison do Mello 
Lu'-llaud, Hclgiqu', Tnsl'ii.iition Litturairo, 8cientifique, 
(’'I'niJMU'ciale ol Iiid'i.-.lrydl^o, sous la direction des Josejdules. 
<iVogiamme dcs Oo irs do la Maison do Mollo Ja'/.-Gand, Helgi<p]e. 
Nolj(;e siir les ('ollection'< Seiontifiqiies, ol. siir lo Mn.soo com- 
nicrcial industriel do la Ma’snn do jMolle fav-Gand, Belgique, 
roilk'tin do i’Eoido Indiistriolio ot Lilloraire do Vorviers, Ttolgiquo. 


/» dermnn. 

I’claifosii’ j'iiiiiiIh of tlio Yo;ir 1872, for the Sehoolmastcrs of 
(oijioo. aiul ,Svvi|/,oil:iiul, elahorated .and edit(,d hy the late 
August l.idion of Bremen, in conjunction with Bartliolemai, 
Dittos, (Jott.'chalk, IjcIp-, (Ibeihuider, lii(!hter, Sclilege], 
Sehnlzc, and Ziio.ou. maim, 25tl year. BnhliBhed by Brand- 
stetter, l.eipzig, lH7.t. 

Tims iinok, together with lli .adveiiisouients appended, affords 
a coniprehoi .. i‘ vieir t the \\ oik.s n.sed for, or treating of, Bojnilar 
lnst'nction.in (icmianv and Switzerland. 

A Ueading and <'l:tss Book for Industrial. Advanced Schools, 
ciahoiated on h.^lnalf of the ("ciilral (loinmittce of the Swiss 
Teanhi'i's’ iVssociation, by Briedrich Antenheinier, Principal 
of 'l.e Indnstii.al School at Ba.sl(!, with Woodcuts, {'ll. Am- 
berger,’"su' rt7().) , 

Ihiis Book gives a good idea of tl^o avcri^, itfainmente of tho 
Swiss Industrial t!l,a.sseB. 

'J'he “ Bildnno's-Vcrciu ” (Intolloctnal Im| .ovement A.ssociation)« 

■ A wcekjy poi'odical, beftig tho ccntiaf organ of intellectual 
improvoinerft in Oennaiiy, and at the same time tho Official 
Journal of tho “ Society for the Diffission of Popular iBstrue- 
tion,” and of the Institutions connected with it. Hilited by 
Dr. Franz lieihing, dd Kiithcner-stiasso, Berlin. 
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Thjs paper affordw a lively jiietiire of the 2 'iogre 8 S inailo liy th® 
Industrial (daese.s of Gernianv through atiendiinoo'at Sehools of 
Imj)7'oveinciit oiganized in all parts of the country; a ir.ovonient 
mainly dno to the cxcrtfous of Dr. I;eil)ing. Tlio llildungs- 
Vcrcin” may also ho referred to for Technological aid other 
I’iddicalions suited'for the Libraries of Iiidustiial Institu-tos. 

Draft of Itcgillationfi for Iiui)rovem(mt Associations (Industrial 
.Institutes) with advice for their Organization. 
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CHAriER* 1. 


liNDUtxl'lUAL. INSTRUCTION SYSTEMA¬ 
TIZED. NECESSITY FUR A CENTRAL 
TECHNICAL UNIVERSITY. 


SEdTION 1.-THE EDUCATIONAL SYSTEM OF 
THE FUTURE. 

The general Educational Requirements of the Country 
can only be satisfactorily met by combining in mutual 
support, as haiinonious parts of one great system, the 
various institutions best calculated to train e.ich portion 
of the Comrnunily to the full enjoyment of its resources, 
and to the satisfactory fulfilrner.' of its duties.t*) 

Of. cour.-,u in a Country where so many educational 
institution.' .droaut exl.-,t, and claim respect for their 
good points or veneration for their past services, where 
the ground is held by deep-rooted customs, and where 
vested intereKi^ a.e ever ready to defend their own, 
•the ni' t desirable reforms might be endangered by 
Tfrging the.n >,.i too fast, and it would he worse than 

(l)fcKespectinp: the absence of system, forethought, and Scientific 
Prinei;'i,,winch has hitherto nrevailcd in educational matters in this* 
Country, jt m*y suffice to quote John Scott Kusscfl, who, in his ‘ Systematic 

Technical Ec^ucatidn,’ page 436, says: " We want.tlje chaos of 

existing education to he rendered orderly, organized, and systematic,” and 
the Reports of the School Commissioners who pronounce mft English 
Eflucation not a '* System ” but a " Chaos.” 

/; ■ 


B 
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THE EDUCATIONAL SYSTEM ' [Chap. I. 

futile to attempt any STidden transition to a perfect 
state of educational, organization. But \Tli3t-cau be 
done, is to devise in ^conformity with the .suggestions 
of ])ast experience and present knowledge-, the main 
outlines of the Ei)Uc.iTiONAL System op the.FTjturp. 
Many portions of this vast scheme may he- carried out 
forthwith, and blend the vigorous activity‘of‘new 
institutions with the tried energy of existing.ones. 
Other portions will he developed as circumstances may 
permit, and provided all parties and persuasions car, 
be induced to work harmoniously togethc'’ as far as 
concurrent views allow, bending their interests to the 
common weal, we shall ra[)idly realise a Systematic' 
Educational Organization fraught with the welfare of 
future generations.^) 

Let our present purpose ho to consider what part 
should he assigned to the TuoiiNTOAr, Element in this 
great movement, and how the [)rogressive development 
of our Industrial Prosperity may he ensured by sys¬ 
tematically uniting the best and most fruitful influences 
of Science and Art, inventive ingenuity and practical 
cleverness, and by oficctually diffusing these elepients 
of succe.ss throughout the education of the various 
classes on whose intelligent and united excriions that 
pros])erity depends.t®) And first of all let us follow the 
c?reer of the Artisan as it were from the cradle upwards, 
that we can best, take note of all educational measures 

« 

■(1) “ The whole n.'fl.iDiml Toaohinp; must be one complete organized 
whole, or it will prove waste and failure.”—‘ Systematic Tecjmical 
f Education,’ page 431). 

(2) '■ The time is not far distant wlifti Science and manipulative'skill 
must bo joined together.”— IlmanoLiiT. • 

“ Tlic nation most quickly jwomotirig the intellectual development of its 
industrial'population, must advance as surely as the country neglecting it 
must inevitably retrograde,”—Linnio. * ^ 
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taddiiig directly or indiiectly to his improvement. 
It is tlfus thot wo shall oest arrife at a clear idea of a 
Nation,d.Hyitem of Industrial Iflstruction, culminating 
in a Ceplnil Tcchiuail University. 


; SECTIOM 2.-PRIIVIARY EDUCATION. 

Success in manhood, is greatly dependent on the 
tjaro bestowed in developing a,nd tempering the mind 
at 'an early age, and tlu^ way to improvement in 
Imiu.strial Instruction must be prc])ared by measures 
* cstabhslung the Primary Education of the People on 
sound principles, so as to pre.sent a foundation at 
once broad and secure for any future intellectual 
superstructure. 

The present generation is through ignorance of 
Nature’s Lawb continually transgressing thdm, and 
paying the penalty of it. The rising generation must 
be saved from this, by being trained to understand 
the plain interpretation of thos^, Laws, wliich Natural 
Science supplies for our benefit. It is of vital import¬ 
ance, indiv' ually : nd nationally, that even the son 
of the Laboiikki! should sufficiently understand himself 
and his surroundings, to know what ^s good for him; 
and as he is ju be dependent on the produce of his 
foil, it 'b essential that his intelligence should be so 
leavened with diC “Rationale of Common Things,” as 
to enable him to do cleverly what* he undertakes, 
suiting hi.s actions to his purpose and his living to. 
his mealis, A .small anfbunt of riciSnee well applied, 
may make; a considerable difference in the duration 
of a man’s life, and a still greater difference* in hi.s 
hitppiness. 
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1 'will not fill ])ages with an enumeration’ of the 
blunders committed aitd evils incurred hy 'W'orltifig Men 
and their h^amilies iit the ordinJiry routine .of Daily 
Life, and this siytply through the want of a good, insight 
into the requirements of the human frame, 'into the 
nature of the resources and dangers which*sijrround it, 
and into the manner of dealing with these respectively. 
The value of such a guiding insight for all classcS, and 
especially for tho.se who depend on their health and 
strength for their earnings, and on their own knowledge 
and intelligence for a good use of them, is too ohvifius to 
require lengthy arguments. Equally obvious is it that 
fallacious guidance would lie worse than no guidance 
at all. Thoroughly sound as well as thoroughly prac¬ 
tical must, that knowledge he, which is to act as helms¬ 
man at all times and in all weathers, and nothing could 
make it such but a genuine and methodical Scientific 
Training. 

It is not any single Science, though ever so com¬ 
pletely mastered, that could serve the purpose; not 
even Chemistry itself, the Queen of Sciences. If we 
investigate the circumstances of a Working Man’s 
condition, his inward temperament, and the little world 
of facts, influences and contingencies with which he is 
more immediately surrounded, we find here Chemistry 
required to help him in his daily struggle, there Physics 
equally indispensable; then, more frequently still, an 
amalgamation of the tyvo is necessary, whilst every¬ 
where Physif)logy must be at his elbow, and occasion- 
• ally Natural History has a word to say. 

At first one is startled at‘the mass of kiforinatiOn 
apparently required; hut on close examination one finds 
that oifiy the fundamental facts and simplest principles 
of these various Sciences are absolutely neces-sary, or 
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aj; all events tliat with those a large majority of the 
obstacle^ wiiicli beset the Workyig Man may he over¬ 
come, orovuled ho pn sesses natyrally, or has acquired 
through triiuing, I ho faculty, and wiiat is more the 
habit' and the inclination, of jhinking logically and 
quickly, puttiiig iwo and two• together, and his 
shouhler to the wjiecl. One finds taat the Physics he 
requires do not ..„eessarily involve any difficult mathe¬ 
matical problems, that his modicum of Chemistry leaves 
•untoiiclied considerably more than one-half of the ele¬ 
mentary Imdies, and a vastly greater proportion of the 
cemponnd ones, that the long list of organic serials 
' and substituiionals, may be ignored, that for him a 
starch need not be “ the oxygen other, or the anhydride, 
of a polyglucosie alcohol of a high order,” W nor the 
natural fats and oils “ triliasie ethers of the triatomic 
alcohol glycerin,and that he can even learn what he 
most wants, w’+hout symbols, equivalents or algebraical 
notations. 

It is on investigations and conclusions like these, 
tested and confiiiiieJ by ]>racticai trials of the most 
conclusive character, that is based the methodical selec¬ 
tion of itific Knowledge, elementary and applied, 
which wjll be frequently adverted to in the present 
Treatise under the title of “ The ScieiKje of Daily Life.” 
A full Syllabus ■ ill be given in Chapter IV., and Jn 
• the mean time it may suffice to say that;— 

« 

Fiustly — the Ei,KMKNTA4{r DiVTSi'bx embraces 
the most essential elements of Mechanical Physics, 
Cheu'-cpl Physics, inorganic and Organic Chemistry^ 
a few ohtliyes of Natural Histoiy, and a toler- 

(t) See Fowncs’ ‘Chemistry’ (Churcliills), 10th edition, ]*f|C 684. 

* (2) Miller’s "Organic Chemistry’ (Longmans), 4th edition, page 287. 
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ably, coinprclieiisive .skctdi of Hiiiiian Aiiatoiiiy an(l 
riiysiology. ^ ‘ . 

Skcondi.y —tbc Ai>i>i,iei) Division I'cvicws in rigifliir 
succession, tbe ajiplications of tlieso brandies of Science 
to the various departments of Housobold aiTd.IIcidtli 
Economy, making' manifest tlie prindples wliidi slionid 
prevail in tlic construction and furnisliing of Dwelling's, 
assigning tlieir jirojier value to Vlie various articles lyid^ 
appliances usedfo" ('lotbing. Food, Warming, Lighting, 
and Cleanliness, and exjilaining as far as necessary their 
origin or manufacture, introducing the best meins ol' 
Safety from liarm and Accident, aaid in short can¬ 
vassing the most essential roquiroments of Public, Do¬ 
mestic, Personal, and Industrial Hygiene, 


D, will be seen by the detailed account given in 
Ohajiter HI, of the circumstances which led to the 
adoption of this standard range, of the manner in 
which I have been induced to ('inbody the Elementary 
part of it in a Cour,se of Nine Familiar Lectures, and of 
the unexpected earnestness with which this methodical 
instruction has been accepted year after year jiy varied 
audiences, including some ol' the humblest classes of 
tlie Working Population in some of the least cultivated- 
parts ol the Metrojiolis, that the apprehensions raised 
by previous experiments, perhaps less carefully mado, 
were groundless^ .and that the gulf supposed to exist 
between Science and the Popular Mind was in great 
■part imaginary. Let Elementary Science be carefully 
selected, arranged in a methodical and progressive 
sequenc®, expressed in plain English, and attractively 
illustrated, and it will obtain ready apjireciation eveti 
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ainolig tlie most illiterate ranks of the Sons of Toil, 
])roviiled* they be continually made to feel that tlie 
knowl"l^e, tliey are !' ibibing is^fraugbt with practical 
anil tangil-ie beuefiis, and that there i.s something in 
this I’xnosition of the rescurces^openeJ b}' nature to 
the wise, ibi't lift, +hei) thoughts in pleasing emotion 
towaids rlim fronj whom all blessings proceed. •» 
Tlv-iigh pee”’i‘':ly fa eon cable o'lportunities had for 
many 3 ears attracted m^ chief attention to the economic 
wside of Industi’ial Life, f had never, in devising the 
maimer iu,Avhieh a Working Man could best spend his 
vv.ages, forgotten that lie must first ('arn tbem. In tact 
• nearly a qnhrler of a century ago, and before the forma¬ 
tion of my Economic Museum had led me to analyze the 
requirements and resources of .1 Working Man’s Home, 
1 had occujiied myself with those of the Workshop. 
It was therefore mitiiral that having ascertained the 
scientific st.iidi<'s required for understanding the rationale 
of Home Eomforts, 1 should revolve in my mind the pos¬ 
sibility of making those same studies subserve the pur¬ 
pose of TechnieJ Ti'aining; ’veil knowing that the 
saving of Time and 'reaching Power effected by double¬ 
acting ii 'mctlo'; miglit for artisan students render 
jiracticable whai, would otherwise be utopian. I was 
delighted to find riiat the more 1 loolsed into this ques¬ 
tion, ibe mori' 'Evident it became that the range of 
.knowledge constituting the Science of Daily Life, 
was as good a • . ;y that could be devised for ser v ing as a 
General Scientific Foundation toJEcr-hnical Studies. 
It rfiiay be seen by the heads of subjects mentioned 
abo\ o, ‘and still better, by the detailed Syllabus iif 
Chapter IV.,*that the Elementary Division, of that 
knowledge forms a prepaiatory compendium^ of the 
Iti’aiiches of natural Science most essentially involved in 
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Technical Studies, whilst the Applied Division, alFordir^ej 
as it does in a familifir way an insight into the ijaost 
important manufacturing processes connected with Do¬ 
mestic Economy, teaches just that amount'of general 
Technology which is (’.iccessary for preventing sjaecial 
Technical Studies from hecoming narrow ai.d cramped. 
These exi)lanations will sufficiently, account for' my 
using the expressions, “ Science of Daily Life,” and 
“ General Scientific Foundation,” as nearly synony¬ 
mous ; the former in refei'eiice to the general improve¬ 
ment of the condition of the Working Classes, the latter 
in special reference to Technical Training. 

The next question that presented itself lo my mind 
was the following :—this knowledge so pregnant with 
elevating princi[)les, .so useful for a twofold purpose, 
and which in the form of Pkimiliar Lectures has for 
several years heeii so atteiilively listened to in various 
parts of the Meti’opolis by audiences admitted with 
open doors, and including in many instances minds 
that were, as far as educational cidture is concerned, 
in comparative childhood,(i>—would it not he feasible to 
propagate this knowledge far more extensively among 
the rising generation of the Sons of Toil, as a part of 
their School Education ?(*) In my own mind this ques¬ 
tion has long been answered in the affirmative, and I 
fejel no diffidence in saying so, seeing that the principle 
of infusing Science into the minds of Children is dis-f 
tinctly advocjated in the Second Report of H.M. Com- 

(1) See Chapter III.' Sect. 4. 

(2) T)r. Lyon Playfair gives in a note to p. 38 of his Lectures on PriHury 

und Technical Education, a highly interesting Summary of the jpstrnction 
provided hy the Mesmijeries Jmperiales of France, for the Children of the 
Men in their employ. It includes among other subjects, “ Man’s duty to 
(Jod, his fellow-creatures, and himself; the Elements of applied Bhysics; 
Industrial*Chemistry; Industrial Mechanics; the rudiments of Sanitary 
Science, and (rymnastics." ' * 
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reissioners “ On Scientific Instruction and the Advance¬ 
ment of Science,” whii h contain%the following 

^ rti:COMMEN’DATIONSd*t 

“ .f. We recommend, cs rega«'ds the elder children 
in tlie ijle.'oenlary '^^rfmoLs, that the teaching of such 
rudiments of Physical Science as we have previously 
indicated, should receive mnro suhstantial encourage¬ 
ment than is given ip the Kegulations of the New 
•(A)de. 

“ II. We recommend, as regards the younger child¬ 
ren, that Her Majesty’s Inspectors should bo directed 
to satjsfy tlicmselves that such elementary lessons are 
given as would jirepare these children for tlie more 
advanced instruction which will follow. 

“ 111. AVe recommend that the mode of instruction 
of Pupil Teachers; the conditions of admission to Train¬ 
ing (’olleges, the duration of tlie course of study in 
them; and the syllabus of subjects taught, should be 
so modified as to provide for the instruction of students 
in the elements of Physical Sci' nee.” 

The tr h of enabling the Training Colleges to provide 
suitable Teachers, is of paramount importance, and 
will be taken up lurtlier on as constituting one of the 
essential feature'-" of the proposed System; but for 

• ( 1 ) I* is not generally known how much the Country is indebted to 

Xieut.-Colonel A S! r-nge, F.E.S., for originating at the MeoUng of the 
.British Association at Norwich, in August 181)8, ahd advocating at 
the Society of Arts, in March 1870, tho importifit movement of wldch 
tho^urtherance has been entrusted te tho above-named Eoyal Commission 
consi- ling oi the Duke of Devonshire. Marquess of Lansdowne, Sir Johtl 
tubbock, Sir James Phillijis ^ay-Shuttleworfli, Bernhard Samnelson, 
“EEq., William Shkrpoy, F.K.S., Thomas Henry Huxley, F.HtS., William 
Allen Miller* F.li.S., and George Gabriel Stokes, F.B.S.—Henry John 
Stephen Smith, M.A., has since been appointed to succeod*Dr. Miller 
deceased. J. Norman Lookyer, F.E.S., is Secretary to the Commission. 
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tlie present let. us confine our attention to the manner 
in which tlie scientific element might he introduced in 
the Pi'imary Schools oi!' the People. 

Many of the visihle and tangible featuihs ,o>‘ pro¬ 
perties of Common 0]^^'ECTS, which children at an early 
age are found capable of noticing ami rettuning, may 
advantageously he amalgamated witJi illustratiojis ol‘ 
simple scientific facts, and worked into a kind of visual 
entertainment or show, in small progre.ssive parts, 
which will he all the better I'ememhered for heirig 
mixed up with anecdote and fun. These ’j>rop(‘rtios 
and facts may further he im])ressed, whenever ()j)]ioi'- 
tunitics present them.seKcs, or can he cre.ated, ly ex¬ 
citing little curiosities which Science may he made to 
satisfy, and by raising little difficulties which Science 
may be made to overcome : in short, every available^ 
means should he ju-essed into the sei’vice for render¬ 
ing the instruction visihle and tangil'le, impr’essivo 
and entertaining, and making Scientific Lessons a 
boon and a treat, never a bore. Evidence is suj)i>lied 
by many existing Schools and cs])ecially tho.se con¬ 
ducted on the I’estalozzian system, a.s to the ca])ability 
of children for learning things demonstrated visibly 
and tangibly, vastly better than those which ai;e matters 
of thought or mtniory, and especially things of which 
they see the purpose or enjoy the zest, liir better than 
those which tliey only know to ho deserving of atten¬ 
tion because they are told so.t^f ‘ 

(1) Exoellont indicahons for the early infusion of Bcicntific notions in 
Children’s minds, are afforded by the Doan ^of Hereford’s (Rev. R. Dawes, 
M.A.) ‘Suggestive Hints on Secular Dwtruction.’ His adnii^jible exer¬ 
tions at the King's Somfiomo .School will bo ever gratefully remembered 
by the friends of intellectual progress; and it is to Ix) regrfjtted that the 
same tact and di.seriminaliion have not been exercised by certain advocales 
of the infi'oduction of Science Teaching in Elementary' Schools, wlujsc 
exaggerated proposals ar'e only calculated to injure the cause. 
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, After ii time tL^ ]iropcvtios and facts, wliicli >v(a'c 
liefore tnatters of ojipoj-fnnity, may be renewed in con¬ 
nected ' ojjf'cjice, and sci)arated kiti. trruiips belonging 
to liistlnef Science-’, of wliicb the names will now be 
introtii ,;cd. A’ben tlie Ei^KMKWTAitY Knowledge is 
stsflicK'ntiy fonsobd.de !, tlie Teacbef will pass on to 
tlie ^Applied Knowledge, still pro'’ce(ling on tlie same 
tboiiglitliil plan of cren+ing a sjionLaneous absorption of 
intelleclnal matter int/* tlie brain, instead of the old 
Ineibod of forcible injcction/il d’lnis by tbc cxjiiration 
of tbe PinMAKV Period, say by the conclusion of the 
PJth year of age, lie may succeed in stming flic minds 
of bis'pupils, if not with a very notable, yet with a 
very serviceable amount of genuine knowledge/^) 

I reckon tliat tliese Itiidiments of tbe Science of 
Daily Life will bo duly supplied to scliools in tbe form 
of appropriate Text Books, but tbe judicious use of these 
MS regai ds tbe distinctions to be made between Boys and 
G-irls, and other particulars, must necessarily form part 
of the special ti aiuing of Elementary Teachers alluded 
to in the above “ Uecommendat'-ms.” On many points 
their judgment will be called into action, and it will 
be their do.'.y to ' xercise considerable discrimination 

(1) 1 was4,oltl not lo^" ugo l»y a iicrson who in his youth had passed 
through both meiliotitltat what had profited htin intellectually more 
ilun fii! flic rest of his s.'hooling, was a series of oral lessons delivered in 
an iutcrestiiig way l>y a Teacher whom infirm licalth obliged to call fhe 
• Boys to 1’ " bed-side. 

, (2) I am perfectb- ^ "hre of tho harm done to the cause of Popular Edu¬ 
cation by proposals lt>r too comprohoiiBive and indiscriminate a selection, 
and too advanced a treatment of scientific subjeCtff, but it will be shoWn 
in Qhapter 111. Section 3, that what is here described as a serviceable 
amounb oj kiiowh'dge, has been proved by acUial experiment to b^ 
susceptible not only being acfiiptod to tlie pii'ception of uncultivated 
iliinds, but also of being condensed within the corapa.ss of a •Lecture a 
week foi* one* short season; so that a competent Teacher would have 
comparatively easy work by spreading it over the whole iieriod of 
Elbmenlary Schooling. 
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andtforethought, carefully considering wliat, in view cf 
the probable conditio)i and occupations of flie children, 
will ho most likely to render them essential service, 
and what can he made lively and interesting, and may 
have a chance of being under.stood and retained. What 
however they slufuld jtrize and foster rao're than any 
amount of facts and precepts stoj-edmp in the memory, 
is a ready ability to bring them to bear on the’rigbt 
purpose at the right time. It is through common sense 
and presence of mind, that Scientific Knowledge be¬ 
comes actually and effectively the Sciknok of Daily 
Life ; ever thoughtful, A'igilant and active, e\ cr ready 
to secure a legitimate benefit or to aicrt an injury; 
having a word of advice for every difficulty, and a 
word of comfort for eviuy mishap; a trusty guide at 
all times, and a true friend in the hour of need. 

I omit all details a.s to the manner in which the 
present routine of I’T-imary Schools may best be accom¬ 
modated to the introduction of the now subjects. This 
is a matter not free from difficulty, but 1 am consok^d by 
a prospect of its being in excellent hands.d) Already, 

( 1 ) For information resixx-ting Impi-ovcmente in tlio organization of 
Primary Soliools for tile children of tho People, the comparison of results 
obtained at small district Schools, and at large amalgamated'Schools, and 
also the results obtained by tho Half-time System, and other contrivances 
for an improved application of Teaching Power, see G. C. T. Bartley’s 
‘ &hools for the People,’ and various Papers on Primary Instruction by 
Edwin Chadwick, C.B., and other eminent Educationalists, in the Journal 
of the Society of Arts.—I would particularly draw attention to the number 
of that .Tonmal for the b'lth of August, 18G9, containing the following 
Notice of a Parliameiilary Motion by Dr. Lyon Playfair, of which the 
importance can only bo appreciated by those who have looked into the 
‘practical working of the capitation f^stem under tho Kevised Code. 
" That in any scheme for National Education, the Kevised Code should 
not limit State aid in elementary schools to the subjects of reading, 
writing, and arithmetic, but should also offer inducements for the study 
of such subjects of elementary Science and Art, ns bear upon the-occu¬ 
pations of the people, and tend to the advancement of industry." 



Sect 2.! 


PRIMARY EDUCATION. 


13 


fVanks to tlie exertions of enlightened educationalists, 
•and the exatopies of jiuhcious ref(jrm crowned with the 
most ;.'i-atil-\’ing succi -is, men’s yiinrls are expanding 
with a.con 001,1011 tliat children’s minds are also capable 
of exjif'iision. In jiroportioii as»common sense takes 
the jilace of prejadici', and that kind of information 
oom6s iiito favour; which may best help the Worldng 
Man to liel]) hii isclf, and honestly to make his way in 
1ti(^ world, room will he jirovided for the said informa¬ 
tion by tb(! omission of* all that is of questionable 
utilityd^l .Morcove.r the art of imparting knowledge 
and of school management in general is undergoing 
* improvomohts projiortionate to the extent to which its 
importance has been recognized, and it may be hoped 
that the time is not, far distant when all classes of 
society will practically receive the benefit of the modern 
educational principles which were thus theoretically 
described in 18G2;—“ To instil religious and moral 
instruction in such a manner as to pervade all the 
actions, sentiments, and circumstances of life; to 
supersede as much as possible the mere drilling of 
the mind by labour without intrinsic purpose ; to 
train the intellect in natural and healthy develop¬ 
ment by .an easy concatenation of ideas, husbanding 
the powers of the youthful brain, carefully directing 
them according to capabilities and prospective requirp- 
• ments, and teaching to make aii intelligent use of the 
knowledge acquired. Finally, to couple physical with 
mental hygiene, and to realise the matio, ‘ Mens sana 
in eoi'pore sano.’ ” <*1 ^ 

( 1 ) For valuable libilB in this "direction, 1 inaf refer to the speeches at 
fiducational Meetihgs held by the Society of Arts, and especially to those 
of the Kev. wf llogors, whoso authority in such matters is undeniable. 

(2) .See ‘Handbook of Economic Literature,' page 7, where'a note is 
appended to the following effect;—“It is perhaps worthy of remark 
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Though in most country districts it is very difficult 
to obtain the attendance at School of the son. of the 

d. 

Labourer beyond years of age, which may he 
considered as the conclusion of the ordinal) Primary 
Period, actual cxamplps have proved that it is nbt too 
much to assume that Boys intended to Itecome Artisans, 
may have the benefit of a Secondary Period up to 14, 
and we may venture to ho]ie tliat this very capable 
interval will allow of such a fm-ther improvement and 
consolidation of the Scientific Knowledge previously 
acquired, as to make it servo as a substantial Scientific 
Foundation for subsequent Technical Studies.'i' At a]l 
events we may reckon that by the time he is' transferred 
from the Sclioolto fhe Workshop, he will have acipiired 
a sufficient percejition of the usefulness of Science, to 
love it heartily, and to be determined to turn to good ac¬ 
count any opportunities for regular and earnest study, 
offered him in the course of his Apjmuiticeship. 

that this system a))]X!!irs to he matin;' more progi-e.ss in tlic selujol.s of 
tilie Working Clas.s(K than in tliose of Ingln r jireteiisions. This may in 
some measure ho exi)laiiicfl by the (‘misiileralioii flint as ilie jmor have 
neither the power nor tho desire to intcrlcie witli tlie instrnctioii lionnti- 
fnily provided for tlieir diildren, it has hap)ii!j I'lillen into tlie liands of a 
few emii.,jul men spceiidly rpiahtied ly the study of educational seieueo, 
as well asbyonliglitened views and Oliristian hciievolenec; whereas among 
the rich, the ediiealion of the children is influenced hy tho rotions of the 
parents who pay for it, and tlieso have Iiitherto been roinarkahly slow to 
patronize improvement in educational mctliods and appliances.” The 
reason of this is tolerahly oliviousevery mind lias a good opinion of 
itself, and of the process iiy wliich it has become wliat it is. 

(1) Foreign Educational systems are in many localities so far ahead of 
onr own, that I scarcely like to use them as points of comparison; Idnay 
however refer for a vaiitty of suggestive details to the .School Regulations 
respectively adopted by the more advanced of the Swiss Cantons. 
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btCTlON 3.-APPRENTIQESHIP. 

can be no’qiiostion as to tbe value for teclinical 
f.raiurnc, of a (/ood sysiein of Ap 2 )renticesliip,(*) but at 
the same time no one demies the grievous defects of the 
present system, both as regards the provisions of the 
Law, and the customary nuinnor of carrying tliem out, 
not to, say,of. neglecting them altogether. Yet this 
subject does not seem to have received its fair share of 
the attention bestowed of late on educational'matters, 
and there is still an opening for those who can favour 
us with ]>i'actical suggestions on the following and other 
similar ])oints :— 

a. Antii|uated and anomalous condition of many 
laws and enactments relating to Ajiprenticeship, framed 
in industrial and social times essentially differing from 
OTir own, 

l>. G-rounds for dissatisfaction on the part of the 
Master. ’ , 

e. More frequ at causes for legitimate complaint ojr 
.the pa) I of the Apprentice and his friends. 

I'have reason to believe that the letter category of 
gri^va))ces are frequent items among the cases brought 
befo)\ the Justices of th^ Peace, and,to these therefore* 

• • , 

(1) “ I havS the strongest feeling against any attempt to sutotitute 
collegiate teaching for practical apprenticeship.”—Prof. Fi.bkmiiW .Ikkkin 
at the Meeting of*the British Association in August 1871. 
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we might look for much valuable information in this 
matter. It appears that the chief causes- of dissatis¬ 
faction and dispute ,are a. That there .is not any 
suitable criterion by which poisons, and especially jioor 
and illilerate persoiiij. desirous of ajtprenticing a lad, 
can safely judge.of the abilities and trustworthiness 
of the Master to whom they think, of confidhig him. 
I wi.sh to lay particular str-ess on this point, because 
the proposed system will be found to provide a remedy. 
h. That the Master seeks tod much In's own jirofit, em¬ 
ploying the lad on errands or other desultory work, to 
the detriment of his technical progress, to say nothing 
of his physical comfort and moral improVcmCnt. c. 
That Masters who undertake to teach a Trade, fre¬ 
quently know or practise oidy certain Imanches of it. 
d. That Masters are apt to show a kind of jealousy 
of communicating to a clever Apprentice, the whole 
amount of their own knowledge and ability.C) 

(1) The following obsei-vations are torrowed from iny ‘ Letters on the 
Condition of the Working Classes of Nassan,’ jirinted for distribution in 
1853, as a “ Iteport to the Council of the Society of Arts.” 

As far as 1 have lieen able to ascei'tain, serious di.sagreements he- 
twBCr Masters and Apprentices are l(»s frequent in Germany than with 
us. This is partly referable to the fact that the incompetency of the 
Master, which is so frequent a cause of cx)midaint in England, is in some 
measure obviated in Germany by the Examination which must be undor- 
.gone before an Artisau can settle anywliore as a Master, and take charge 
of Apprentices. In all cases redress is facilitated by the practice of 
jitiying the stipulated sum hy instalments, so that one-third or one-half 
of the amount stands over till the conclusion of the term. If an Appron-. 
tice has just camso of complaint, he is released" by the local authorities 
from further ohllgations towards his Master, and his friends from fiydber 
payment. ‘ •" 

The question of the number of years that should lie allowed for Appren- 
‘tioeships in the varions Trades, is one which cannot satisfactorily he 
discussed till many other points have Wn settled; but I may mention 
that in tire Duchy of Nassau, tlio term for ordinary Trades, such as tliobe 
of the Shoemaker, T.ailor, .loinor, Baker, &c., is, or at le&st ui^id to bo, 
three yeifrs; except when the term of four years was agreed upon, without 
payment, the work of the Apprentice in the last year being expected to 
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will be seen ns wo proceed, that the prop 9 sed 
System-is* calculated to •''bviate nearly all ti.ese causes 
of coijiylaiid, coiiuia i.iig the r^p(ci,i\tj positions of 
the M^tcl--and his Apprentice, by every appropriate 
guaraniee ol reciprocal ^i rvices^and mutual satisfac- 
tierj. Sin .l-H the pi'( po< ■''! measures prove ineffectual for 
restoVing solidity to a dilapidated Institution, they will 
greatl_y lacilitat. ultimately d'spen.dng with it, but I 
am hopeJul of its restoration. Generally speaking, 
when a practice, of which the main principle is in- 
trinsieally -good, has acejuiied a certain hold on the 
Pepulation, one must endeavour to talfo advnintage 
of this* circumstance, wn’thout however neglecting any 
new resources that may become available. 

Though I must leave i'or the following Chapters 
the educaitioual measures to be connected with 
Apprenticeshija, I may here mention two points of 
a somewhat .vparate character which claim urgent 
attention:—Jstly. The necessity for a careful revision 
of the laws relatiiig to Apprenticeship, some of 
which are absolutely at variar -e with modern ideas. 
2ndly. The desirableness of secur-ing to the Ap¬ 
prentice .1 noral yroh'ction and guidance similar to 
those afforded in other countries, by Institutions of 
patronage watclung over his interests* lending him a 
helpiiig hand, .mi. anxious to keep him in the right 
•patli. Happily a most favourable prospect is opened 
bbth in a kgi.'—i.ve and a paternal direction, through 
the laudable desire manifested by'c^r Guilds and 
CoiTorations, fully to reassert their antique and^ 

honourable privilege of*being the “pioneers of Com- 
* * • 
form an equivftlent. Even for the more difficult Tradeis, such as those of 
the Watchmaker, Mechanician, Lithographer, &c., the term of Afprentice- 
Bh>p did not exceed four years. 
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mercial Progress, ami tlie eiiliglitened and liberjil 
Guardians of Tcclniicji] Industry/P * ■ 

(1) Sw ilif 'Oily tind Hiciii' Early History,’ oMainaUo at tlio 

Soi'ioty of Arts, Htrcct, Ad('.l|)lii, 1871. , • 

Tlifi following c'xtsacts arc from an excellent article on TedmV^al ®ln- 
cation in Franco, lionwcd ff'oin the ‘ Fall Mall Gazette ’ by tlio ‘ Jonnial 
of the Society of Arts,’ for October 8rd, 1878. » . 

Isily, As regards the ]iatroniige of aitin'cniiccs by tlic Oorniiratipiis of 
the olden time ; and the state of things result iiig fi'om their indiscriminate 
abolition. • 

“The old guilds, with their antiquated rules, and their rage fo]- public 
banquetiiig, were not pcrhajis progress’lvt! bodies ; but in their ^own 
rough way they kept an eye on apprcnlictss, rcprorrsl and even piunshed 
tlm masters who were renii.ss in instructing them, ajid maintained 
among the a^ipi'cntices themselves a wholesome cmnlation by m('a.ns^of 
freijiK'nt examinations, badges, and money prizes, ’lliere w(r-e, in fact, 
trade degrees like those in a university,; and an a))pr('Titiee,‘however 
rieli ho might bo, could only become a master and set up shop after 
having obtained three ccrtifioati'S of profieieiiey. The iir.st was lieslowed 
after two years of apprenticeship; ilie seconilwith a coloured badge, at 


the end of the fifth year; and the third witli a silver badge, when the 

apjiroutieeship was eoiiclnded in a brilliant maiiiK'r. Tii the 

guild times earc was taken that every tradesman who accepted apitren- 
tic(!S should ho thoroughly qualified to 1ea"h them. Nowadays, no 


qualification being needed, it is naturally the most inenpable tradesmen 
will) aro keenest in trying to secure aiipreuiiecs by low iiremiums. 
They take in a boy as pupil and treeit him as a servant, .send him out hi 
carry jiareels, make him sweep the shoji, wash up jilates ami dislios, and 
let him )iiek u]i many more had liahits than good Ics.sons.” 

^ndiy. As to jiroposed Technical Schools: 

“ A]iprcntieo schools, of winch two aro lieing founded, one at Havre 
and tlio other at La Vdotto, in Pans, purpose to cope with this state of 
things hy giving boys a trailo education at a co.st but littH) higher than 
that of the jirimary edueatioii in communal sclinols. Tho special aptitudes 
of hoys will lio talrcn to account, and the meehaiucs sot to teach them 
will ho the Ixist that can be procured; the boys will also bo admitted 
very young, so that their training may begin two or three years earlicil' 
than a usual ajiprenticeship. Griginally, tho commitleo of geiitlemsn 
who started this scheme iutoiidcd to manage the sciiools privately hy tho 
aid of voluntary oontrilmtions; Imt the Havre and Paris towm coniieils 
having taken the whole plan under their patronage, and voted funds for 
"the support of the schools, it is prohahlc that tho first schqme will lie 
much extended, and tliat a special soliool will eventually 1 k) set ajiart 
for each sort of handicraft.” 

As an encouraging cxamplo of an English Trade School, I may draw 
attention* to tho admirable one at Bristol, so dosorvodlj’ eulogized-by the 
late Canon Moseley, and more recently hy Sir John Pakington. ' 
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SECnON 4.-1NSTRUCTION FOR APPRENTICES 
'ArO ARTISANS IN cfeNERAL-d) 

fl i)i iudiistnal importsiic<' Hiat II 10 Appren¬ 
tice sli '.iM ciijuv ;tll voasoiialtlc facilities for afteiidiiio- 
Mverniiii, t'lasses or Lectures, and tin's equally a^iplies 
Ip AYorlciii!:!; Men in genevi'd, wlio, for want of tlie op- 
])ortiiiuties now souf^lit to de estaldislied, liave liitlierto 
remained under tlio mark in Scientific Knowledge, and 
wild wi*!l at fdl times be benefited by Instruction of the 
right sort given in a suitable manner. 

Looking around ns from tlii^' Sfand-]K>int, wliat do 
wo ])orceivc ?—As regards flic Arts of Design, thanks 
to the systematic organization of Art Teaching origi- 
naied through tiie valuable exertions of Mr. Henry 
(iole, and which the Art Schools at South Ken¬ 
sington form the centre, their mode of diffusion kaivcs 
little to desire that u.ay not easily he accomplished by 
the proposed movement.—As legards Science for the 

(1; Sinc e t' • I'tioii ' ivi'il l.,.., i leave had the plcasm’o of seeing its 
nvgiinicnts derive iinth'irihitive sn]ip(>rt from tlic Fourtli Iteport of Her 
Miijcsty’.s Conitiiissioiinrs n Soicutii'c’, Jnstruction, (to., the concluding 
)>.'irag!',iphs tif ivliieii ei. .nento the following conclusions:— 

■' J'ImI 1’ c diffusion im"nig the people of .a general knowledge of science 
IS in tsoll an ohjeet ol great importance, and that, in particnl.av, an ac- 
'^aiutanet liiii the manner in 'which ahstract science is hronglit to liear 
open nidns*riiil otc . ,ons is of the gieatest moment io the working 
classes'of this eonnlry, not merely as tending di^ijctly to increase thq 
skill of the artisan in his handicraft, hnt as the best means of awakening 
his intelligence, hy forcing liim to reflee I, upon the general laws which are 
exeni]>iir I Vy rlic iwoecssi's with ryiieh he is famiUir in his daily life. 

That no real advancement of knowledge and none of the higher benefits 
from science as, educational discipline .are to he hojH'd li a- from merely 
general and occasional scientific uistraetion, whether it bo deri'^.d from 
books or from lectures, but that .such advaueement and benefits -will result 
only from systematic and sustained study.” 

* 0 2 
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People, that is to say, Science selected, arranged and 
delivered according to the requirements of Youths or 
Adults of the Working Classes, engaged in, or under 
training for Ijulmstrial Pursuits, tlie ca.so-is |■li,fle^■ent. 
Notwithstanding the'-activity displayed by the intelli¬ 
gent Scientific Agent from South Kensington, apathy 
is still slumbering in most parts of the Country, and in 
many where a fitful impulse has given birth t.o Science 
Classes, they have la,lien tq the ground for want of 
leading strings. In most instances, the Teaching hits 
l)ccn too Technical in tlie sense of addressing Technical 
Phraseology to unaccustomed ears, and not suffic-ient-ly 
Technical in the sense of supjdying the tn.'cessary link 
between theoretical Icnowledgo and its jiractical appli¬ 
cation. In some cases tlie instruction, guided by a 
special Professor, has gone the way that suited him 
rather than the w'ay that suited the wants of general 
or local industry. There is indeed a tendency among 
Professors, each to isolate more or less his own Science 
or Inanch of Science, upholding it as the one thing 
which, if thoroughly mastered, would carry all before 
it, and either ignoring othei- departivients of knowledge, 
or at alt events neglecting to make manifest the ad¬ 
mirable results derivable from a proper interweaving 
and anastomiziiig of the twigs and branches of the Tree 
of Science.^) 

More serious is the fact that the non-professiona'i 
promoters of Techtiical Instruction and leading patrons 
of Institutions Tor its furtherance, have not generally 

* paid sufficient attention to the peculiar conditions \^hich 

» • • . 

(1) “ However Uuneutable the fact, it ik certain th.af men engaged in one 
branch of Science arc very apt to underrate the importance of all otherR.” 
—See»lJeut.-Colonel Strange’s Paper on the ‘ Eelation of the State to 
Science.’ ' 
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soieiitific instruction must fulfil, in order that witiiout 
ceasliiir'to f'* tlior()Un’!’y genuine and sulistantial, it 
may a'..pt r self to !'». more or ks- di\orgent roijuire- 
ments «oJ' u<irieiunt "ategones of worlti.ig-class lads or 
adults, as cell us to tli 'U- menitft culture, their leisure 
and d'eu ^ „.ins. 'i'.'ic f ct is that Scientific knowledge 
has fnl of late 1 ecu almost igiioi'cd in the Kdiication of 
the w"eal1hier C eisscs, and even ainjiig those influential 
jiersons on whose judgui^uit the direction and character 
^iven to pu])ular studic's largely depends, very few 
have takeu'the trouhle to dive into the manifold appli- 
Cittious of Scifiice to Arts ajid Manufactures, or on the 
other liand to examine the ins and outs of Industrial 
Life, and to study the grotiping of the various cate- 
goiies of youilis and adults, according to their present 
capahilitie.s and piospcctive retpiircments. llencc the 
incongruities which mar many well-meant efforts to 
make up I'oi former natiojud apathy and neglect; 
scientific courses of heavy calibre weighing down 
Schools of Design which Science of a buoyant kind 
might have raised to still higher success;A) detached 
branches of Science olfered to those who are ignorant 
of the nee „uiry j .eparatory knowledge-, three years 
embraced by a single Course, leaving to chance which 
pan a student niay begin with, and* making it very 
uncertain wlie.ibn he can possibly attend the whole; 
‘or int< llectnnl food fit for University Students dealt out 
to Men and i... .s of the Working Class, on the prin¬ 
ciple that what is intrinsically good,*uiust suit every 
constitution. ITence also the exaggerated anxiety often, 
nianitested to ^ive Working Men thS benefit of listen- 

(1) I could name a School of Art to which was hooked a ^nrse of 
Thirty Lectures merely the first Division of Chemistry, that of the 
NoWotallio Elements. It is easy to divine the end of such beginnings. 
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ing to tip-top .Proiessors.(i) Scientific eminence, an<l 
even eminence in lecturing, ex cathedn'i, to advanced 
students, does not necessarily imply ability /.o render 
inst-ruction easy and interesting to beginaeri?;'' It is 
diliicult for a mmat. who tlnougli the toil of many 
years has arrived at a familiar acquaintance with the 
most recondite dept.hs of science, to resume in thoiiglit 
the unlledged mind witli whicli he began his career, to 
identity himself with the inexperience of his hearers, 
and to see the dilliculties which they see. He is too 
apt to deal out instruction In jKHiderous masses, that 
neither fit the wants, nor the minds, nor, tlje available 
leisure of industrial staidents, or to indulge in lofty 
theories, and to talk of things that ai’c never seen ; 
or he must at least c.x])lain Physics with Mathemalics, 
and Chemistry with what looks to the unijiitiated like 
Algebra. There are brilliant exceptions to this rule, 
but ,generally speaking, the Professors best suited for 
Science 'Teaching among the Million, arc men of in¬ 
cipient fame and moderate jn'eteiisions, less remarkable' 
for depth of learning, than for felieily of manner in 
communicating knowledge, for judgment in selectin.g 
what may bo most conducive to the I’uturo advantage 
of their pupils, and for tact and go(jd-nature iii adapting 
it to their present capacities. 

A clear distinction must be made between ImiA jIde 
Science 'Teaching, and j)rofessional lecturing on de¬ 
tached scientific subjects, selected for their sunsatumal 
character, or foV' the sake of some hjcal or temporary 
JtjyropoH. Much talent is often displayed in this way, 
and novelties are'brought out with real benefit to the 

(1) More tliiin ouc oonumraUvcIy un.suc,('(!s,sfnl sylicme Ink of late ytars 
hecn fouilded on Uie idea that tlm succ(!S.>i of Lectures to Working Men, 
would, like tlio success of those addressed to the upper classes, he propor- 
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I'etv amuiig an aii'lience, who possess sufficient ^ire- 
paraloi’Y kii’.'wlc'ige, wl.ile lbrthe»i-ust it is l.ss a cpies- 
tioii of uiiv'‘cstandiii;- and rctainiftg usoinl iiifonnation, 
than ol*b(’i;ig annis', J. It has boon said, .with a sliow of 
truth, ida't ^ruc iiiidieiic'. ; iikc li? he mystified, and it 
is iiv '..ouiier tliat -aiej. .ii propensity slioidd be often 
gratil’-'d ; but leetui'ing to those vho seek instruction 
in carimst is a \ery difl'n'ent thing, and r’rofessoi' Ikirff 
liit the right mark in saying in tlio introduction to 
his (’anioi- Lectures on the iSilicalo.s, delivoi'ed at the 
Society of'Arts in tlic Spiing of 1872; “Myol/ject 
, is not, to make you tliink that 1 knew this subject, 
well, but it is to omlcavour to impart to you as mucli 
as ! can of the knowledge I po.sscss.” 

Ahixims are sometimes laid down, and ju'oposals 
made by persons not devoid of knowledge, but wanting 
in special aerpiainlamte with the intricacies of Industrial 
Instruct ion wiiieh take aback the educationalist who 
has studies! this particular subject for many a long yeaj’, 
and simjily silence him through hopelessness of any 
attempt at argument. On the.e 1 will bo silent; but 
there aic a,Iso certain ■i)oinfs on which divergences of 
opinion lii.^idy del, imental i,o progress may easily arise, 
even amdng wc"-inform(!d persons, IVoni the mere 
want of a mutual uud(;rstanding on the meaning to 
^be attached -to ceidain ter,ns. Thus for instance it is 
I^erfee.ly platisihlo, and in a hroad general sense per- 
feetJy true, to say thtit there is and cart be but one 
Cliemistry, one Physics, and so on. (Jf course the Facts 
aii'f La,ws of Nature arc true to tlicir Divine origin^ 
find consctpioiilly as immutable as’the Divine will; 
but iudcpetideutly of the variety of deductions and 
interpretations wbicl^ liumtin minds draw frdfti those 
ftyts or give to those lavvft, it would Ite tihsurd in prac- ^ 
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tically administering Scientific instruction to ignore 
on the one hand the»varied circumstances and previous 
culture of various classes of Students, and on the other 
hand, the divergent manner in which the,.several 
brandies of Practical or Applied Science spring from 
a common Elementary Stem. It will bo my object in 
the following Chapters, rather to let these tilings speak 
for themselves in the course of a methodical and dis¬ 
passionate review of the educational aspects of Indus¬ 
trial Life, than to nubstantiat.c my views by argumenta¬ 
tive proof; but for the sake of marking the direction 
in which we arc about to traverse tlie subjegt before us, 
viz. that of “ Instruction for Ajiprentices and Artisans 
in general,” I will note at once a few Considekatio.ns 
which will, I trust, meet witli little opposition. 

a. It will be seen as we progress, that a vast differ¬ 
ence exists in tlie educational re(|uirements of the 
various levels of the Industrial Community. In the 
upper ones we see young men who have been well to 
do from the cradle, brought up without stint of time 
or expense, and for whose well-trained minds nothing 
more appropriate can be recommended in the way of 
scientific culture, than that su})])lied by, or'under the 
auspices of, the Science and Art Department. As we 
descend in the industrial scale, that which is most 
desirable under the circumstances, takes more and more 
the place of that which is most desirable per se, ami we 
mnst be content" to stoop very considerably if we wish 
^0 extend a helping hand to those who are striving 
under difficulties" to climb the first rounds of the 
intelledtual ladder. 

b. rule of progressing from the simple to. the 
complex, and from the known to the unknown, and ^f 
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not niixiiig iu a present lesson things that will nQt be 
expla,in'e(J till a fntnre i •^c, if th«y are to he explained 
at all, .■■(je'i s so ol ■- ously Con»!llr■^■^; to satislactory 
progreBi, l*,ar. it is .■iurprising to see 1 ciw often a dif¬ 
ferent durso is pursued. M is tS'ue that sometimes it 
ma) oil. p J’oaehei'. ] '''-pose. to excite at the first the 
cariie-tiiess of his Pipdls, by luakiiig them feel the 
awkvpardness ^ i atiemjiting A|i] bed Science before 
they an' grounded in F!oig;entary Science. Thus taking 
Tor‘cxam])le Agj’iculture, it may bo instructive to show 
how it merp cnr.sory sui \ey of a harm reveals at every 
step the Tyro.’s ignorance oi' one or mori‘ of the nume¬ 
rous branches of Natural Science which arc interwoven 
to form a highly composite intellectual structure; and 
the same a].)plies to Physical fleography, Nautical Sci¬ 
ence, and other analogous intellectual Compounds. But 
this mode of rousing the ignorant must be very dis¬ 
creetly eiiiolo, ed, oven with Students who have time 
to spare, and as regards the Lads and Adults of the 
Working Classes, I may safely say that with the occa¬ 
sional exception of some preli ninary Lecture, full of 
striking illustrations, intended to make manifest the 
interest o' jtrop psed (.burse of Studies, a very plain 
and straightforward plan should be pursued, of begin¬ 
ning the Alphabet of Science with A, and making each 
letior si.'i-ve as .v .depping-stone to the next. I am the 
* more hiduced to r.ecommcnd earnestly that all scientific 
msfructioi. d. ered under the proposed system should 
be progressive, well supported in all Vi.. parts, and wfell 
cemented together, ns I have come across instances 
ot laxity and hollowne^ of teachiiig where it would 
certainly not*have been expected.fP 

^1)' It is with surprise and admiration that one hears Students after two 
oi^three Lessons in a Oollegi(jaboratory, talk with ease of the precipitates 
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e. Ill Cliapior IV. will bo found a detailed cxplk- 
iiatioii ol' five progl'essive Grades into wliicb it is 
considered cxpiidient “to divide tbe various-levels of 
scientific Instruction for industrial jnirposcui, fifim-tlie 
lowest to tbe bigbest.' Tbe tbreo upper Grades require 
scarcely any essential deviation from tbe ordinary 
routine of Science Teaching, but Grades 1 and 2 arc 
both designed for those Artisan-Students, and their 
name is legion, who labour under such delicieueies of 
cull.ure, and want of means ami op[>ortunities for re¬ 
trieving it, or other disabilities, as to make it a cpies- 
tion of (VI,yy and s/iorf Science, or no Science at all. 

d. By easi/ Science, I imun Science reduced to a 
simple, I'amiliar, and as far as [lossible iintechnical form 
of expre.ssion, without the sacrifice of any essential lad, 
or princi})le, and M'ithoiit any laxity or waul, of method.',^'' 
Sometimes a simple Hypothesis that conveys to the 
mind a good working idea, may be jueferred to a 
Theory more recent and perhaps more correct, but less 
snscejitiblc of easy menial manipulalion. Thus for in¬ 
stance the idea of a liajj of LighI may be followed out 

formed witli “ Clilorido of Biutiim,” " Fc'rrocyanido of Potaseimn,” &c.; 
but otlicr feelings supervene when .one discovers tliat tlioj have Ikv.u 
])iomoted at a headlong rate into n mere .seinblaiK* of (Junlitativo 
Analysis, and that then' laiowlcdgo “is contined to the n.ames and special 
uses of a few common tests, of the general nature and properties of whieli 
they are ignorant, as they are indeed of the mo.st elementary chemical, 
h'uth.s. Sometimes the Student scarcely knows, the aplioarnnco of llie 
solid salt of whicji he has learnt to use the solution. 

(I) Professor Odlingpn the piroface to his ‘Outlines of Chemistry,’ p. 7, 
allows the nsc of trivial or popular names tor designating familial' articles, 
^nd Prof. Bartf in his introductory lecture on Silicates, published in 
the ‘Society of Arts Jcurnal’ for Au|^st ‘Jth, 187‘2 (p. 7ti(i); decidedly 
advocates the avoidanee of technical language, or .even of chemical 
formnliB, where they would prove a harrier to the acquisition 'Of nsefiil 
knowkxlg* by untutored Hludonis.—Sec also the ‘ Ailvocaoy of Sim]ilified 
Science Teaching,’ hy 1*. Sopwith, F.R.S.*, in the ‘ Social' Science ’I'riin.'Mc- 
tions,’ for 18f0, page 3S6. j 
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the vici.ssitiides of Reflection and Refraction 
ino)-(.' i^asily ihan any r']>re.senMi\'e of tlir tlieory of 
Undiila In ('icnnistry in ^)ai'!ijiilar we liave tlie 

Kanciimii oi» many eminent men, for exei'cising in the 
trainiii '"of iuvenile or illheratc*Students, a consider- 

If ' 

able on. of disi.e!; ■■■ as 40 the'provisional nse of 
sin)]>l<; and clear hyjiotheses or defluiiions, and of forms 
of nomenclature somewhat familia. to the popular ear, 
in preli.-rcnce to the startling' ones suggested by theories 
or discoveries of recent date.t^t As for tlie exjtedioncy 
of afthrdin’g to begiuiu,rs in Uhomistry an insight into 
the niore yhv.ious characters and properties of Bodies, 
l)ofore loading their niemoiy with symhols, c<puvalents, 
not-'tions, valencies, and the like, this im[)ortant ques¬ 
tion will ho duly considoix'd in a, more suitable place 
than the pi'eseul (Chapter l\h, Heetiou 

By ftliort Science, 1 moan that a careful selection 
of represi'otaii ,'c data must be coiuknml into brevity, 
wilhout being rendered eitber obscure or dry. 1 om- 

(1) TleK)M'pliiig ilie .l i ' I' llypotbcxc , sen (JiuiuI’b ‘Pliysics,’ 4tli 
I'rtitKm, ])ii. aT'J-Cl'i. 

(2) TIuik .Miller, in liis ‘ Jtleinents of (tlieniiRtry ’ (iiarasrapli (!, repoateil 
at, par. 5t7, . rKtli;! " a,ny i .ilist.incc wliiuli is produceil by tlio action 
111 an acid on ii ba-i., i.s Icrnicd a .fcialt;” ttiongli after liaving disensscit 
il 10 merits III lliisiisw," ii,s of tbe Jiinary Hypotliesis, be confesses tliat 
jirolialily neither tin nld nor the now -view is afisolutely correct—Not 
all Sic I/.s are s'’ eT-lul, and it is not i|nite witbout reason that the 

, iimbor if an article on ■' ]'’orcc and Matter,” in tbo ‘Eectanftiilar lieview,’ 
for .lan,..ify 1871, warns us against tlio insecurity tliat will ]irev,ail “as 
Tonf^ as eosii'ie .ilations are not li.i.sed on tiio sobd fomidatjon of 
feelf-evident natuiul I'acts;” and “men wilLadopJ^omo theory or liyjio- 
tbesis, and then endeavour to force reality into tins .straight jacket of 
prcftoneeived opinions.” , 

■ ■;3, donlo jii.in ions I'omarks (#i this snbipet 'aiU lie found in Fowues’ 
‘.iMaunal of Cbcmjstiy,’ tenth .edition, p. W. Tbe.y eonc.lnde as follows:— 
“ 8o nmeh more diftieidl is it to gain a clear ami distinct idea of any 
liroposiiion of groat generality from a simjilo enunciation, tha# to nidcr- 
stand the boarii^ of (he same law when ilUrstraW by a single good and 
I’lfniliar instance.” 
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phasi'ie tlie word “ condensed ” because a much less 
troublesome exj)edient of curtailment is frequently re¬ 
sorted to; that is to say, a slice of a Science, is given 
to those wdio cannot afford time to learn thoioughly the 
whole. It is of course easy to rig uj) an ajiparent jus¬ 
tification of this, or of almost any other conveident ]il;in, 
by combining a few misiipplicd a])borisins; sucli as, 
“half a loaf is better tlian no bread,” “wlmtever you 
learn, leai'ii tliorouglily,” and,the like; but tliese con¬ 
versational arguments cannot stand Ibr a moment the 
contact of the sf(!rn actualities of Industrial life. Let 
us take Cbcmisti’y, and consider what is,demanded of 
this invaluable Science by the various Artisans wdio 
depend on it for their bread. One has chiofly to do 
with the Metals or theii' compounds ; another with some! 
department of Organic Giiemistry, and so on. To tell 
either that as he has little time to spare, he must 
content himself with mastering the Nnn-metallic Ele¬ 
ments, might be pronounced ridiculous if there wei'o 
no one entitled to take offence. It would be equally 
futile to attemjit teaching Organic, without Inorganic 
Chemistry ; and even the acquisition of Inorganic Che¬ 
mistry without some notion of the Organic Division, 
would be stinted and lame; so that in lack the only 
course ojien for adoption in dealing with Students of 
lowly culture and limited leisure, is somewhat to the 
following effect. 

Tstly. A simpld and brief exposition in familiar lan¬ 
guage, gives to the mind of the Tyro as clear an idea 
as is possible under the oirffumstances, of the whole 
range of Inorganic and Organic Chemistry, bringing 
into preminence the most important facts and prin¬ 
ciples, like so many landmarks to be always rerae^i- 
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l»eml for safe guidniico. This, which will be termed 
Grath' I, is no more tliai' every oiie should smow. 

^ivll'i. engthemAl by this initiation, the Artisan 
whoso ,'ursuit actually in^'olves*Chemical Knowledge, 
atfacU !, -ide 2 rou-so which, though still reduced 
to the simplest jiossdde term of cx]), ession, is earnest 
and coiuprehem \ ^ enough for mos^ practical purposes. 
Possihly liO may want only C('rtain parts of it, and in 
•that case ho wilt feel the fidl honefit of having acquired 
in Grade •! a (leneral foundation capable of binding 
these ]iarts together. Po.ssibly ho ma''" require the 
whole, and m.iy even have occa.sion to use his second 
Grade as a Foundation for Grade; .3 Studies. If so, the 
more intricate theories and .ihstruse yihraseology of 
this Grade, will (except as regards Etymology) be 
now no more a,u imj)ediiuont to him than they would 
be to a young youtlemau from Eton.ti) 

3rdly. Tlio necessity for a Croneral Foundation to 
special studios, which is so obvious in Chemistry, 
applies move or l .ss to Natural Science in general, 
of which the various ])arts are so intimately connected 
by mutiud ■ uppo 1,. that they can only be satisfactorily 
enjoyed ur utili/.ed, when tho mind has been first pre¬ 
pared by a pan'Tamic view, like that which has been 
entitled the “..Sci ice of Daily Life.” 

• 4thlv Again, what applies to Elementary Science 
^olds good ' respect to Applied Scieucc, and espe¬ 
cially to that scientific insight into resources and 
• 

(1) 'fn jilhvljnp: to the advantage whicHi a classical education affords fdr 
understanding and rcmemlxjrml scioiiuiiic wor^s by their PJfymological 
construction, I atn far from a desire to magnify the disadvantage under 
which /about those for whom a classical education is simply an impos¬ 
sibility. I believe that much might l)e done for them by a feu^mcthodicnl 
lAsons, and a good special Handbook of Etymology. 
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processes of Tecliiiical IiicOistry, wlii(;h iiiiiinly coii.sti* 
tiitcs Technology. It will he one of the pnrposes of the 
proposed System, to ii)il»rovc the ])ractical intelligence 
of Artisans hy basing a thorough kiiowhid/^e pf wjini 
belongs specially to their n^spectivc trades, on vi certain 
broad insight into the rationale of Trades in general. 
This insight will be alforded by tlio second or Ap])lied 
Division of what it has been agreed to term tbmoral 
Scientitio Pomidation (see Section 2). In (trade I 
Studies it will iicpessarily bes slight, but in tirade 2 
it will bo snflicient to pre\'ent any of that narvow- 
niinded isolation of ideas, which is so apt to be occa¬ 
sioned by the modern jdaii of reducing, as much as 
possible, oac:h man’s work to a mere I’raction of a 
specialty. 

It is in pursuance of the foi'cgoing Considerations, 
that Grade 1 of the General Scientific Foundation, 
Klenientary and A])pli(‘,d, briefly d('s(!ribod in Section 2 
of this Chapter,(D will be rigoj'ously prescribed to all 
Artisan Students, as a i)iinimnni. of Preparatory know¬ 
ledge. This may to many secni rather exacting; some 
will question the desirableness of including a greatei- 
breadth of Science than many Trades require; but 
independently of the economic aiyl sanitaryc value of 
the prescribed range, it will unquestionably give a 
stamen to the Technical Knowledge superposed, which 
cordd not be afforded by a narrow base cut close to 
measure, and,without a margin. Some again, will dopht' 
the feasibility of this measure; but they must bear in 
mind that the kind of Science now before us, though de¬ 
scribing Nature ami interpreling her laws with perfect 
conscientiousness, is in outward form and character, very 


(1) A detailed Syllabus is given in Chapter IV., Section 1. 
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(liffeiviit, from llu; idoa people generally have in Iheir 
iniiuls in Ispealving v>l' S.-ience. 'J^lie Samiii means the 
stern avvl a'.'iere Se!<Mie ■ he has learnt with labour and 
possess(^ pride ; whilst the ignorant man means of 
(^(iiirsi' «omelliing beyond ord’naryfcomprchcnsion. Both 
will at iir-' ania''od on hearing of a whole range of 
Siaentii'ct l\now]edge proposed fa- h ing acquired by 
Artisan ; as a m('''a first, step to ulterior knowledge ; but, 
I trust i' at this surprise will cease when they see 
ikctnal proof (dliap. 111.) Bia,t liy dint of careful and 
methodical .elaboration, 1,1 lo essential features of the 
eutire range can be ri'duced within tlie compass of a 
child’s‘mind a’, to dilliculty, and of a Working Man’s 
single winter's study as to time; whilst Visual Instruc¬ 
tion in every available fornq new contrivances for 
cheapening and multiplying sound oral instruction, and 
Books brought nut on new jirinciiiles, will render the 
young Artisan’s Scieutitic Preparation what it ough't to 
be—a pleasure rather than ;i toil, and !i saving rather 
than ii,n expense. Each of the foregoing means for 
rendering Instruc' i" !' sound, oai-')', and agreeable, will 
be treated of in detail in its ]iroper place, and a jilan 
will tilso ' expleiTiod by v.hich most of the obstacles 
])resonted jio Working Men by the present system of 
Examinations, n.,i\ be removed. • 

ITiqrofitable ns it would be to attempt piling up 
Apjdied Knowledge without first establishing a solid 
Elementary b’''’'’idation, it would be alpjost erpially 
illushry as regards industrial roquirejnents, to teach 
Elementary Science withoui, its applications. It has 
been UBetiujcs sujiposcd that a mind, stored with facts 
and princi[)le9, would of itself work out their appli¬ 
cations' at the first opportunity of practical cjnploy- 
mmif; but tiro fact is that pure Science, such as is 
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This insight will be alforded by tlio second or Ap])lied 
Division of what it has been agreed to term tbmoral 
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Studies it will iicpessarily bes slight, but in tirade 2 
it will bo snflicient to pre\'ent any of that narvow- 
niinded isolation of ideas, which is so apt to be occa¬ 
sioned by the modern jdaii of reducing, as much as 
possible, oac:h man’s work to a mere I’raction of a 
specialty. 

It is in pursuance of the foi'cgoing Considerations, 
that Grade 1 of the General Scientific Foundation, 
Klenientary and A])pli(‘,d, briefly d('s(!ribod in Section 2 
of this Chapter,(D will be rigoj'ously prescribed to all 
Artisan Students, as a i)iinimnni. of Preparatory know¬ 
ledge. This may to many secni rather exacting; some 
will question the desirableness of including a greatei- 
breadth of Science than many Trades require; but 
independently of the economic aiyl sanitaryc value of 
the prescribed range, it will unquestionably give a 
stamen to the Technical Knowledge superposed, which 
cordd not be afforded by a narrow base cut close to 
measure, and,without a margin. Some again, will dopht' 
the feasibility of this measure; but they must bear in 
mind that the kind of Science now before us, though de¬ 
scribing Nature ami interpreling her laws with perfect 
conscientiousness, is in outward form and character, very 


(1) A detailed Syllabus is given in Chapter IV., Section 1. 
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D'!^I.OMAS. 

The ii.dicatiom afforded in the forefj^oiiig Section, 
will sufilr? to give an idea of the leading principles 
iiecimling to which the tiaining of the Artisan, jire- 
pared .ill the School, is i)io]>osed to he pushed forward 
during his Apprenticeshi]), with the aid of such re- 
* source,"? as his locality may afford. The extent io which 
those resources are suseejititile of develojiinent, will 
become ajiparent in surveying the Institutions of 
various gnnlcs, which under the leadership of a Okn- 
TRAL Technical UNivKiiSiTY, are intended to conduct 
the clever and industrious Workman to the top of his 
profession ; hut we must first discuss certain highly 
irnponant movements in the machinery of the proposed 
system, which wid i'>;sentially serve to regulate the 
whole tenour of its influence; namely, the Examina¬ 
tions by v’h’ch randidates bel'dnging to any branch of 
Industry, niay have, their proficiency tested, and the 
corresponding Ceujificates by which their studious 
■exerlions will be a upropriately recompensed. 

« Among the technical institutions or customs of the 
Continent, thc’-c i‘s'scarcely anyone from which a, more 
"useful hint may be taken, than the dilxaminations in 
technical knowledge combined with manual ability, 
thro' gh•which it is or hus been the practice in certain* 
countries, to sift the qualifications of matured Appren¬ 
tices aspiring to become accepted Journeymen, .and of 
experienced •and clever Journeymen or Workmen, 

' j) 
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wisliing to take rank as Masters in Trade, to set 
up shop on their own account, and to become t!)e 
authorized instructors of another generation, of Ap- 
pronticcs.(i) I will 'transcribe from my ‘ Letters on 
the Condition ol' tVc Working Classes fof 'Nassau,’ 
the following account of tin; method il which the 
Examinations in question used to he coiiduCtod at the 
time when I addressed those Letters to the Council of 
the Society of Arts, that is to say in 18r):i. By candidly 
pointing out certain defects'ol that method, I hope the 
better to obtain the approval of a. pkui for arriving at 
the j)roposed purpose more sal'ely, and nnieli more con¬ 
formably to English notions of commercial freedcni. 

“At the expiration of his term, the Apprentice must 
furnish proof of the extent of his ac(jiiiremenls, by 
executing some appropriate ]iiecc of handiwork, in the 
presence of the oflicial judges of the 'Trade, forming a 
kind of jury, which from its usefulness deserves some 
attention. Every three years the maslers in each Trade 
residing in a district, or in a group of districts if the 
trade is a scarce one, assemble to elect or re-elect three 
representatives for the purpose of exaiiiining the Cer- 
tificate.q and of testing arid recoiding the abilities of 
industrial Candidates. Such is the Board of Examiners, 
which we now hnd sitting in judgment on the merits 
of the young artisan anxious (o emerge from his 
apprenticeship, and which we shall meet with again iq 
a further stage of his career. If the Examiners are not 
satisfied with tlip young man’s performance, he fnust 
find means of improving himself within half-a-year, 
“ against another tjial; if on the contrary, they .are well- 

• 

(1) In reference to Minor Examinations and Certificates, the terms 
" Worknian” and “Journeyman” will be used as equivalents, according 
as the one or the other may seem more appropriate. 
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plaaserl, he obtains liis Cojtificate of Gesell, or Joui^iey- 
rnaii, aod sets our. forliis ^'uvuls, ov \Van(liir.%.‘"if4.'” 

As 1 .'•> n.' i see liO'V .ue peculiai' cu, ,oui of Wander- 
ficha/f erfyl'l natislactorily revived to any extent in 
thi.s Co* .d.ry |s a regular parr of ai* artisan’s training,W 
1 refei- foj'd., iceoind .f A io the Panij)li]et just quoted, 
and p'riiceed at once to tahe from the same source an 
acconn'c of the Svoond or wir/or Exandnation wliich the 
Joinneyiiiaii must pass k),l)eoome a Master. * * * 

“•He is re(juire(i to accorapiisli single-handed, for strict 
inspection hy the I’oai 1 of Examiners, some model 
pitfee of workmanship, sullicient to sliow, mt merely a 
moderate amount of skill as when he was a candidate 
for a Journeymanship, hut his thorough knowledge 
of tlio air.ana inajora ol' his calimg. If ho can follow 
up (ho display orally with theoretical evidence, he is 
entitled to he admitted forthwith to the lionourahle 
company oI'iIh' Masters of the Trade.” 

Snell is the system which, with local modifications, 
has largely prevailed in Cxermany, and has worked well, 
as may he seen hy i.ne followin; extract of a Letter 
wliich 1 received a few years ago from a very intelligent 
mnnuliictui. if Osc’.er.sh.heu, in Prussia:— 

“ I enclose an ahstract of the law in Prussia con¬ 
cerning the exei'iso of Trades an*d Handicrafts. 

* ■ It woil hiiirahly, and the public are certain 

tS be '■ 1 ved hy ipen who understand their Trade. 
In.your count._ any person can commence a Trade, 
whilst in ours he must first show t?.,.t he has the 
necei?sary ca.pacity and knowledge for its successful , 
exeicise.”^ 

Yet in Nassau and elsewhere this syf.tem has been 

(1) The -word “ J^urneynian ” eufficiently indicates ihe former prevalence 
of tl^ practice in question. 
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abafiJoned, and I have been told that in many parts of 
Germany where it still kept up, there is a growing 
inclination to dro]) ft. The reasons however arc tole¬ 
rably obvious and do not at all affect th<|^ gu^'d which 
might be deri\'cd from introducing Trades’'Examina¬ 
tions in Englaml in an altered form. The chief reason 
is that in the countries in question, these Examinations 
have been compuhory, and coupled with obnoxious 
restrictions to the free exero'.se ot handicrafts. Nor 
could one always rely on the impartiality of the Trades’ 
Juih'K, es])ecially as regards the admission of Journey¬ 
men to Mastership. Su])])ose for instance a clever 
Journe'yman Shoemaker, who has lately been working 
at one of tbe most fashionable establishments of Paris, 
and who now wishes to set up on his own account in 
his native German Town, with an ill-disguised in¬ 
tention of importing the goods of his late employer. 
Now it would be scarcely consonant with our know¬ 
ledge of human natuie, to imagine a conclave of three 
Master Shoemakers acknowledging the merits of this 
intruder, and the chances are they will find some good 
reason why he should stick to his last for a few years 
longer. Again it is obvious, that any arrangement 
like that above described, tends to isolate the members 
of the several trades in the several Towns or Districts, 
grouping them into close (Corporations. Thougli all 
will probably be rather antipathetic to innovation and 
progress, y6t some will be more enlightened and clever 
than others. Consequently they will measure technical 
, abilities, whether mental or moral, by different standards 
of merit, and thus a Certificate of competency' for 
Journeymanship or Mastership obtaine'd at one place, 
will Ifhve a different significancy and real value from 
one obtained at another place. ( 
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^ow two very simple inensurcs would do awaji^vitli 
all till mV inecnvcniences, and secure for our fuiustries 
the un(| 'liable bm,. fit of a wliiilcMuiio sifting, with¬ 
out ill! iko drawl lacks lesultiii^ from^ its misappli¬ 
cation. I’be |rst is to make I no System of Examinations 
a VoiJT^^TA;:' Diseiv!,!' i the second is to render the 
Awards just, reliable, and uniform, and to ensure for 
the Eertiticates a .-landard indisnutal Ic value, by placing 
the examining and awaiiding powder in the hands of a 
Cenlral Tccluiical University, and of Bodies united to it 
by the bonds of Volitn'i ary Affiijatiox. The precise 
^ mfeuing attached to the.se term.s, will bec imo apparent 
as we pioceed. 

A future Chapter specially devoted to Analyses of the 
chief types of 'rcchnical Industry, will afford abundant 
evidence of the uiiqucstionable benefit which they may 
severally derive from that voluntary submission to the 
disei])Iine of enlightened guidance, which a system of 
Technical Examinations, carefully organized on liberal 
and jirogressive principles, will be the best means of 
rendering practically effective, and which trustworthy 
Certificates and Diplomas, conferred with due solemnity, 
will be til- best i icans ol rendering palatable and 
popular. • 

T do not wish it to be inferred that these Certificates 
are ccpially wjinic l for all Industries. They are not a 
matter of urgent necessity for Art Workmen, who can 
mostly displa, proofs of their skill on demand; but 
they will on the contrary bo particf.harly valuable 
among the Working Trades (especially those of a com- ^ 
plc'x nature), connected wJlh ti*e eonstluction and deco¬ 
ration of Dwe*llings, with the supply of Furniture, 
Clothing and Food, and generally with ministeftng to 
thel direct wauts of Daily Life. Here the palpable 
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adva^'.tages resulting from a System of genuine Tr!tde 
Examiiiations a-iid (fertificates, fi))' tlie Wor'lvinan wlio 
jwsscsses good abilitt’cs, for tlio Master wljp adds tlie 
impress of liis own, and for tlie Oustomer ivlia*[jays for 
the cleverness of lio\li, can scai'cely be oji'errated. Of 
course the alacrity of tlie matured Ajiprentico to com¬ 
plete bis atlainmcnts u]) to the standard required for a 
Minor or dourneyman's Certificate, will much depend 
on tiie one band, on the facilities ])laced in bis way, 
and on the otlur band, on the inclination of the Em¬ 
ployer of Skilled Labour to engage a } omig man with 
such a Certificate, in preference io one without it. N'ow^ 
seeing how much good-will our Master Tradesmen dis¬ 
play in attending to their own interesl-s, and tiaisting to 
the jirogressive difi'usion of Science i'or enlightcming 
them still more, J see no reason to doubt that the 
possession of such a Certificate would add a good per¬ 
centage. to the marketable value of its owner, and no¬ 
thing more is required to make the Examinations in 
question grow jiopular and flourish. 'I'hen, as regards 
Studies for a Major or Master’s Certificate, analogous 
facilities will induce similar exertions for obtaining a 
token of merit, to be stamjied with its full value by 
public appreciation. It is true that in juirsnancc of the 
principh; of allowing to Trade the utmost'freedom com¬ 
patible with public security against ignorance and 
deceit, the JonuxEYMAN might set up shop on his own 
account, but. a blank escutcheon over his shop-door-or 
window, would'declare his small pretensions; whereas 
the Master Tradesman would glory in an appropriate 
BADGE, betokening his pos^ssion, not merely of the 
routine, but of the rationale of his Trade. To under¬ 
stand fully the vast difference this makes in a thousand 
matters bearing on Health and Comfort, one must have 
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had (iocasion to study those details of Daily Lifa^diicli 
I \va^ fed 1 ) iin'csriya ; so Jiiinlitely in li.rnriiig my 
EcouOiiiic» \jnseuin ■ out every •ieieiligoiit Customer 
will* prefer tlio ^rade-unan of proved 

al'ilill': to 'lo one who !o.} be an ignoramus,and thus, 
desei iv; p.ai'oiiagi wd’ remunerate the time spent in 
well-h'rected studies. 

Jt is well kiiown that in ' Citai.i pursuits, ignorance 
is so dangei-ous as to redder compulsoiy examinations a 
matter of neci'ssity, hut these are exceptions, and in the 
genera.] ]'un of the caumereial world, it is not easy 
t to* ])raserihe limits to the liheity of the ignorant to 
d(>ceive the more ignorant, without being accused of 
ijiterfcring with freedom of Trade; still I certainly 
think it miglit he made illegal for any person not 
possessing a jiroper Major (Jertifieate, to receive an 
’iidcnturcd A])preiitie(etit 

Doidits ha\e sometimes been expressed as to the 
possibility of ]mtting iManual Dexterity to the test of 
a ))raetieu! Examination, and 1 am well iiware that we 
must not. expect the majoi-iij of Industrial Employ¬ 
ments io In' so easily dealt with in this respect, as the 
Art liuir .lies which inive been submitted year after 
year to sd usefpt ,, trial of strength by the Society of 
Arts, or the aiaistic Trade of Turnery, prizes for prac¬ 
tical excellence in wliich. have been repeatedly dis- 
tribu.ed by the Lord Mayor of London. Nevertheless, 
the'l'easihilii V of the general principle df obtaining, 
either throngh direct Tests or through’Certificates from 
Emnloyers, a reliable criterion of practical skill, may, 
be considered pas satisfactorily e.stabl*shed by its adop- 

(1) Somothing aualogou.s to what is here pvojioeeil, alrcaily exists in the 
Regulations respecting the taking of Pupil Teachers hy raomontary 
ScHoolttiasters. 
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tion Sir Jose})li Whitwortli’s munificent ^dicmo of 
Competnive Scholarsiliips, as well as in the Technical 
Examinations organised hy Major Donnelly «in concert 
with the Council of ^he Society of Arts. MofeqvCT it 
will be found as we proceed that the propirsed System 
includes measures calculated to dispose of every, impedi¬ 
ment in the way of Industrial Examinations, not only 
as regards Manual Tests, but also as regards the much 
more serious ditliculties likely'to arise from the want 
of intellectual culture among Candidates of the Minor 
Degree.t*) 

It will be .‘•eon in the Analytical Review of .Indus- . 
trial and Commercial Pursuits (Chaj)ter V.) that 
certain great Manufacturing Industries conducted on 
the factory plan of subdivided labour, with many 
hmdfi directed by few seldom dern.and a regular 

Technical Training for the former, but frecpiently claim 
for the latter the benefit of Major Examinations and 
Certificates, and not only this, but afford at the same 
time scope for the institution of a ihird and higher 
Degree of Examinations, at which may be adjudged 
SurERK'R Ckrtificates, or Dii’J.omas of Excei.- 
LKNCE.W It will also be seen that certain Manual 
Trades which like that of the Dyer preseht in the 

(1) An account will be given, in Chapter III,, Section 5, of experiments 
successfully tried in I.ondon with a new form of Examinations, free from* 
some of the inconveniences most likely to deter working-class Candidates, 
and in Chapter IV. Section 7 will be indicated the extent to which.it is 
considered that these innovations may be adopted in the proposed System 
of Technical Training. 

, (2) These may aomowhat correspond to the “ Honours ” which form the 
highest Stage or Class in several existitg Scientific ExaminationR. The 
proposed Minor and Major Degrees will also in some measure correspond 
to the first (Elementary), and second (Advanced) Stagdk of those Examina¬ 
tions, except that the Minor Degree will have a lower scientific level than 
its existing analogues. It will somewhat make up for this by a greater 
breadth of knowledge. 
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c5iiiuion wiiy tlie normal positions of Joui'neyiuMti and 
Masicr, iitv'Ive wLon (..rried out*on a large scale, such 
a varny i;.'id depti; of scicntifictfiiunnuieiits, as to be 
suitobl^oii.ifiagcd oidy by such a|Foicirian or Director 
as w(>! hr b'lcwisc dcsc.rv ^ the distinction of a Diploma 
of i- 'coiltjjoO. A hiiui! O' conclusion will be arrived at 
on examining the claims, not only of the Builder who 
has to know more or less ilie Tiades of all the men 
he ('rn ploys, but also of the professed Decorator, who 
should be eoin])etent to direct operations involving no 
inconsidera'ble ainounl of chemical rationale, with a 
. ta'sto jjefined by the study of several bjanches of high 
Art. I could add if it were necessary several other 
instances of Handicrafts rising to the rank of Pro¬ 
fessions. 

Thus we have Certificates of 3 Degrees for Indus¬ 
trial Trades and Occupations, viz. Minor, Major, and 
Bni’FRioi! : and we shall find as wo proceed that these 
Degrees extensively apply to Commercial Trades.—As 
regards that biaucli of the proposed operations of the 
Central Technical Dniversity, ielding to none in im¬ 
portance, which will consist in training Science Pro¬ 
fessors lo" Norm: i Sciiools, Technical Colleges, and 
other est:Tl)lislm)''nts of which it is essential to raise 
the Teaching iower to uniform efficiency, appropriate 
Professorial d)i[iiumas will mark a thorough possession 
of the atminments.respectivcly involved. 

• TTie occuji.oions which we have been thus far con¬ 
sidering, whether manufacturing, commercial, or pro¬ 
fessorial, involve each of them a more or less compre-, 
hensive range of obligafory attainments to be deter¬ 
mined by a Special Curriculum. For eadi Curriculum 
■ there will be a corresponding Examination, whiMi from 
its embracing a range or set of Subjects, might be 
named a Composite E.n.amination, though it will more 



42 


EXAMINATIONS. CERTIFICATES. ETC. [Chap. I. 


convSIlicntly bo called a Tradk Examination when it 
embraces the requirenients of a 'J'rade or Iiulustrial 
Pursuit.l?ut of coifnse only well-defined Pursuits of a 
certain standing, cai^ bo accommodated with sjiecial 
E.xamiuati<>ns and Thadh Certificaths.^ Many arc 
too varying and indclinile, or otherwise ‘too unim¬ 
portant to expect such a privilege; to say nothing of 
the mere bodily toil of Labouiors, Factory Hands, and 
others more or less ajtpro.viraating to the condition of 
living machines.t^* The best thing to be clone for an 
individual belonging to this nii.scellancon.s ('ategory 
is, fir.'iily, to recommend him to acquire that kisight 
into the iSeience of Daily Life which is particularly 
valuable when earnings are scanty, and when all the 
more ingenuity i.s re(pured to make ends meet; secondly, 
to advise him to add to this indi.sponsable General 
Scientific Foundation, the; knowh;dgc of one or more 
Dhtaciif.d SnuKCTS, selected for him with an eye to 
what is most likely to be of practical benefit in con¬ 
nection with his work and way of life. In reviewing 
by and by the various items of scientific and technical 
Instruction, we shall come across many de})artmcnts of 
study suited for being thus chosen for their practical 
merits. It is ^proposed to encourage under proper 
conditions the study of Sulijects thus recommended, 
by means of “ SriaucT Examinations” and “ Suisjec'i; 
Certificates.” 

,(1) Among till: oxjRtiDg examples of Composite Examinations, I may 
indicate as particularly interesting ihc Minor and Major Examinations of 
^ the Pharmaceutical iSoeiety. 

(2) As instances of dlie disconnectad bits of Handicrafte', of which 
numbers float along in the industrial tide, m.ay be named Spur-roll 
Makers, Bobbin Turners, Scale Board Cutters, Pill Box Makers, Dolls’ 
Eye Makers, Dolls’ Wig Makers, Spring Wire Cap-shape Makers, Book¬ 
binder’s Plough Knife Makers, Bi oom-stick Makers, Ac. ’ 

(8) Information concerning Studies for “ Subject Certificates ” will be 
found in Chapter V, Section 1, 
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SECTION G. INDUSTRIES SUFFICIENTLY 
PROVIDED FOR. 

T(i the natural dif]i.;ifjtios lying in the way of Indus- 
Trial Imjn'ovemcnt, utwaiural ones are too frequently 
added liy over-sanguine advocates, who sec none at all. 
The iiKignil()(}U(;iiee with wliich they sjieak of sweeping 
operai.ious iiioro vast than even the field of Industry 
itself, jnepares future disappointment in the more cre¬ 
dulous portions of the jmhlie, and at once disgusts the 
more intelligent. What is worse, they give offence 
where favour sliould he most earnestly sought, by 
ignoinig Uie .'>tc])s already taken in tlu; right direction, 
and ly including in tlieir monopolising grasp, many 
Industries which either already possess special Insti¬ 
tutions, or legitimately claim ‘o he thus provided for, 
on account of the importance or peculiarity of their 
rcipiireii" ,.is. i nave no doubt that if a suitable central 
Nucleus nf suflh-'cnt magnitude can be established in 
the right place, on thoroughly liberal and disinterested 
prinoi])les, n piocess of spontaneous crystallisation will 
' grad ..ally bring each of these kindred Institutions to 
its. proper p,.(Ce. Some of them will tvork best as 
offsets of the Central University, others receiving 'its 
acceptable aid, will in the same measure acknowledge 
iis guiding inffuence; afl will, it is lo be hoped, main¬ 
tain with it a harmonious working connection. But 
too much caution can scarcely be exercised af the be¬ 
ginning, in order that Brother-workers maybe brought 
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toreco^^ize each other as such. I liopc that throughoitt 
these pa^es, my wish to see every patriotic effort encou¬ 
raged and utilised, will bo equally apparent with my 
desire to indicate pla’uly, and without bias orioservc, 
the prijiciples which should unite those efF uts in con¬ 
cordant usefulness. 

The following arc a few typical examples of Indus¬ 
trial Pursuits and corresponding Institutions, to which 
the foregoing considerations nir.y ap[)ly. 

Mining and MiiTAi.nuiiiv. The high-class studies 
required either for the training of Special Pi'ofessors 
and Teachers for Mining College.s, or for turning out 
first class Geological Surveyors and Engineers, or for 
supplying Men capable of taking charge of large Min¬ 
ing Establishments and Metallurgical Works, may best 
remain entrusted to the Government School of Mincs.t^) 
There in fact they will have the benefit of the superior 
scientific culture which may be expected to be centred 
at South Kensington, in conformity with the first 
Report of the Royal Commission on Scientific Instruc¬ 
tion and the Advancement of Science. This will be 
in perfect accordance with the principle of the distri¬ 
bution of Teaching Power for the greatest public 
advantage, which will bo one of the fundamental rules of 
the proposed Nafional System of Technical I'raining. 

Civil E.vginlering. The jiraetical tendency which 
distinguishes our Indian Government, has lately given 
rise at C(X)per’s Hill to a special Engineering College, 
admirable in it^ kind, and presenting a highly sug¬ 
gestive model for general imitation. 

< • • • 
(1) So great has been the demand for yonng men^of good Rcientific 
abilities that those who have creditably passed through a Curriculum of 
the SohooL of Mines have frequently been diverted from the satisfactory 
prospects thus opened to them in a direct lino by still more promising 
positions offered in Manufacturing Estalilishmenls. 
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* AiJUK'tiLTURK. Tlie Agricultural Collr'ge at •Ciren- 
ccstcj- offers iniotlier wc"-organized example of Studies 
groupi.>l Mir II a spe .ul view to 1ilie ii'puircineuts of a 
pail ii^ular otcupatii u, or class of|occu]i.iiions. Its suc¬ 
cess (S. d(1 •t be C()iifiri".!'ii by a voluntary comiectioii 
witii :!u.; (.tutnil f'-eb.d al University, which it would 
in some measiue represent in a brancli of scientific 
knowledge requiring local hieilities for its develop- 
ineuTU' • , 

Maritime Pursuits. Among the pursuits apper¬ 
taining to*Maritime Industry, many of a decidedly sci- 
ebtitii; character will I trust be at once invited, others 
gradually admitted, to a jiarticipation in the advantages 
])n pared for the Navy within the walls of that highly 
appropriate edifice, Greenwich llo.spital, which I have 
long wished to see thus utili/.ed. Other maritime Pur¬ 
suits of a more commercial character will receive their 
Wst traiidngai, the Central Technical University, amidst 
collections illustrating the resources of the World. 

Pharmacy. One of the most interesting examples 
of a special Technical Institutii u raised by indepeudent 
exertions, and one fur which a clo.se alliance with the 
proposed Univei's'i.y could not fail to secure a still 
more proluineni nlaco in the great national system of 

(l) The following r'rticulars puUished at the tjeginning of 1873, servo 
,to remiad us Ifow iimoli we have to do to keep pace with foreign pro¬ 
gress. 

, Genrany stai.' . remost among Continental nations jn ng.ird to the 
oneoVagemeut of agricultural science, and thia_is especially true of 
Prussia. An important School of Agricultnre will" he opened next April 
at tfittburg. This establishment, which is largely subsidized by Govern- 
ii;u„, posScsse,. an oxc.ollent bodjfcof professors. Resides this new school, 
agricultural institpuis are annexed to the Universities of Kiel, Halle, Got¬ 
tingen, and Konigsberg, and to the Academies of Berlin, Rappelsdorf, and 
, Eldena. The independent Academy of Breslau, and thirty agricultural 
schools, of which*scventeen are elementary, complete the ample provision 
made by Prussia for this important study. 
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Technical Instruction, is the Pharmaceutical Society, 
the judicious exertiotis of wliich for affording alike 
facilities for the Student, and guarantees to-the Public, 
claim attentive cousi(^eratiou and deserve the.highest 
praise. 

The Trade -or Profession of Builder is pne which 
has been specially considered in the provision made* I'or 
Technical Instruction in some PontiiKMital countries, 
and in favour of wliich it may' not hr amiss for the 
Central Technical University to promote the institution' 
of a special affiliated College. 

Whatever degree of autonomy may .--eem inherent t.i 
the branches of Industrial Instruction which have been 
thus selected by way of illustration, or to others which 
they may suggest, it is evident that their jiaaticular 
interests, and the great national ones which they are 
all intended to serve, cannot fail to be equally benefited 
by bonds of Si’ON'rANEOUs Centralizatiov ; and the 
facilities and inducements which will be afforded them 
by the proposed University for the accomplishment of 
this desideratum, will not be the least among its chums 
to unii'ersal support. 

Considerations analogous to the foregoing, apjily to 
Institutions of a broader character, constituted for, 
or capable ot, undertaking the general Furtherance of 
Technical Knowledge on a, Scientific Basis, either by 
the direct training of the Industrial Population, or by' 
the ’training, of Scientific and Technical Instruclprs. 
Several already occiqiy in the United Kingdom and 
the Colonies, positions so conspicuous, that it -would be 
natural to mention them; but it would be invidious 
to attempt arranging them according to relative im¬ 
portance, and difficult to assign limits to the selection. 
I will therefore only repeat that the Central Technical 
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Ujiiversity will recognize in tlie most disinterested 
spirit, the*value of all other Institytions working in the. 
rigid direction, whilst at the same time it will do all 
in its ppv\^ei; for prevailing on tliem by legitimate in- 
duceiaentjS, |0 join it in carrying out systematically 
those imj rovements in Technical Training, which 
unity of purpose, and concordant action, can alone 
render great and durable. 


section 7.-THREE CATEGORIES OF 
INDUSTRIES. 

• 

If v\e non recapitulate the conclusions arrived at 
respeetitig tlie claim.s of various Industries to a share of 
the adianuiges derivable from a C'entral Technical 
University, wo are led to the following Classification ;— 

Ca'|'KGoi!Y a. “ li 'histrial Pursuits, which from their 
peculiar importance (uthe.r already have, or deserve to 
have special Institutions rlevoted to them. It will be¬ 
hove the ('entral 'I'echnical University to assist the 
action of these, not to interfere with it. 

Cai'koouv Ih — jS'( iinal Industrial Pursuits, of fre¬ 
quent oc(‘firr(ncc, and pro ..-nting suitable scope for 
Kegular “(turriciila of Studies,” and Composite or 
“Trade Examinations,'’ wuli corresponding “Trade 
Certificates." 

"Cathgory C.—J’ursuith of too ill-defined'a character, 
too \'oid of intellectual requirements, or of too im- 
frequent occurrence tor being admitted to Oat, cory B, 
but which may be materially benefited by the stud.y of 
well-selected “Detached Subjects,” with a vjew to 
*“ Subject Certificates.” 
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It, may be well furtlier to explain that Category B, 
which will be chiefly had in view, is intended particu¬ 
larly to comprize the ordinary standard- “ Working 
Trades ; ” as t'oi' example, Chemical Trades, like tjiose 
of the Dyer, tlie I’aiiner, the Sugar Refiner^ the Brewer, 
the Distiller, and the Vinegar Manutacturer ;*to which 
may in some measure be associated the Picklei', thc! 
Confectioner, the llaker, and the Cook;—Mechanical 
Trades, like those of the Watchmaker, the Wheel- 
right, the Carpenter, the Smith, the Tailor, the Slioe- 
maker, the Miller and the ButcherArtistic Trades 
such as those of the Decorator, the Jeweller, the Silver¬ 
smith, the Engraver, and the Pattern Designer. To 
these, many kindred Industries will naturally associate 
themselves, whilst here and there others of character 
mixed and undefined, will interpolate themselves with 
unavoidable awkwardness, 

CommerciaIj Trades, involving any considerable 
amount of Technical Knowledge, will also he included 
in Category B, as for instance those of tlie Ironmonger, 
the Retailer of Glass and Ceramic Wares, the Draper 
and Haherdashcr, the Oil and Colourman, the Grocer, 
and the M’’ine Merchant. Nor will those Commercial 
Pursuits he neglected which supply from .the abund¬ 
ance of one part of the world the deficiencies of another, 
and of which the theoi'y is mainly based on History and 
Statistics.^) 

Industrial Pursuits suited for Females will he in¬ 
cluded. 

(1) For sugRftFtions respecting Commercial Trades, see pp. 70 and 71; 
also Sect. 5 and Sect. '6 of Chapter II.', and Sect. 15 of Chapter V. 
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SE.CTION 8. -iNSTITUTIOljS REQUIRED 

It is now fim'' 'O c- i.sider, from iLe School upwards, 
the van(»i»Iu.-.iilutioiis for wiucti ..ducational work has 
l)e(m cut out i:: the foretroinfr Sections. It will be 
remembered that Oie young Aitis.in was first conducted 
thrQUgb a I’riinary Scliboling, during which the thin 
end of the wedge of wisdom was ii serted by a painless 
process in his brain. Circumstances allowing, more 
dcdinita ideas of the nature of Science, and of the value 
of its applications, were added in a Secondary Schooling 
ui) to 14, and ■.re left him undergoing his Apprenticeship 
under an imaginary model of a Master, who favoured 
his atbmding in the Evening, instructive Lectures, or 
Science and Art Classes. Islow Classes of this descrip¬ 
tion, whether or not < )nuected with South Kensington 
under the title of SciiiNCU and Art SenooLS, or other¬ 
wise, may be devised and a:ot up in many different 
ways, and held for instance either at the tarish School¬ 
room, or at some Mission-room,(i) or at one of the In- 
.stitutions formerly known as Meciianics’ Institutes, and 
now more' frequently dom ..hnated “Working Men’s 
Clubs and Institutes.” Much depends on the mode of 
organization of these Establishments, on which .point I 
cannot do better than ri'fer to the papers brought out 
frdm’tirae to time under ilie sanction of the Working 
Men’s Club and Institute Union, 150 iStraud, Londo^j. 
There ar,e howe-'mr one or two points worth discussing 

(1) I may mentian as a suggestive example of scientific teaching in 
connection -with religious instruction, the peculiarly gratifying reception 
Ihet with by my Course entitled “ Science made Easy,” at some of the 
London Mission Halls, 
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as regards tlie .special consideration in which we afe 
now engaged; naniolj, the affording of permanent 
facilities for regular and earnest scientific or artistic 
studies, to A])prenti(ji8s and Artisans jireyiaring them¬ 
selves for becoming Candidates at a Minor Exainhiation 
in their respective'I’rades; — Drawing (tnASSES can be 
set uj) with Models and other necessaries at a very 
reasonable outlay, thanks to the liberal arrangements 
of the Art Department iit South Kensington, of which 
the benefits are greatly enhanced by the care Irestowed 
on the production of first-rate articles under'enlightened 
direction.tC— Sc'iunce CuASBiiS likewise derive valuable 
assistance from the Subsidies accorded by tiie Science 
Department for the erection or adaf)tation of a])propriate 
buildings,(®) and more particular!}' from the grants, 
amounting to as much as 50 ])er cent,, towards the 
purchase of Apparatus, Diagrams, &c.<®) I trust that 
when the production of the new sets of Illustrations 

(1) Messrs, Cliapmiui aiut Hall, Piccadilly, luut nnicciiiiii, Russell Street, 
CoTcnt (iarden, the authorized Pulilisliers for tbc Soiitli KciisiiiEtoii Art 
Pepartment, arc officially supplied witli Desipiis aud Models of consi¬ 
derable merit, which they reproduce in targe quantities, and are ahlc to 
soli at very niodenue rates, to boiia-(i(le Art Classes, of whose outlay as 
much us 75 ]icr cent, is siihscrihcd hy the Depiirtraeiit. I could name an 
Art Class ■which thus lately obtained for C) or hb, a set of Models, &e., 
jirobably worth £17 or £18, according' to (he ordinary reta»l iiriees. 

(2) ‘‘Science Wreciory,’Nov. 1872,page2t). Buiini.Nd Gkants. Section 
LXIII. 

“ A grant in aid of a new building, or for the adaptation of an existing 
building, for a School of Science, may he made at a rate not cxcecdiilg 
2i. 6d. per squ.aro foot of internal area, np to a maximum of £500 for 
any one school, provided that the School < ' 

"a. be built under the Public 1 iibraries Act; or— ■ 

“ h. bo built ill cmnoction with a School of Art aided hy a Depaftmont 
building grant. And^ jirovidcd that there is a population in the neigh¬ 
bourhood which requires a School of Science; that it is likely to ho 
maintained in a state of efficiency, and that the iSto, plans, estimates, 
specifications, title, aud trust deeds are satisfactory.” 

(8) ‘ Science Directory,’ Nov. 1872 (pp, 26 and 27). Geants for Appa- 
RATPS AND School Pittinos, Sect. DXIV. ” A grant towards School 



Shot. 8.] 


INSTITUTIONS nEQUIRED. 


51 


required tlic proposed Rvsteiu of Industrial Eduoa- 
tion sliajl liave been satisfactoi ii\*orgaiiized, they nia} 
be included'in .-.bniJ.ir gT'ant' a^id I shall moreover 
})oin4 oilt in* tbe m" t t'iiapiur (ff.'ction 8, j), further 
means for'rediicn e: cmsiderably tin; cost of a scientific 
outfit, wUhout '’i'.p.tir.iig its < liicicicy. Of course only 
weii-nmuagcd institutions of a substantial character 
can be j'cliod on t<)r properly dev.doping and maintain¬ 
ing their eibicational nMtiricl, and only such will be 
meant wbcn in future pages 1 albale l.o the important 
functions to be assigned to Ivms'rmAi. Inr'ii'I'U'I'KS 
un’der jvln'eb title will however be included all Institu¬ 
tions or Establishments suited for undertaking equi¬ 
valent functio IS. 

One of the diflioultii's wbicli tbe Organizers of In¬ 
dustrial Institutes must take into account, is tbe un¬ 
willingness of Adults to as.sociate with Lads in learning 
things in wbicb. the; feel that they ought to bo con¬ 
siderably ahead of tbem. Let us suppose a Working 
Man with good natural abilities, who becomes ii Member 
ol' an Institute where a studious spirit prevails. He 
soon discovers that bis Heading, Writing, and Arith¬ 
metic, tbe pot Id’s i the Levised Code, have been 
taught hinr at the National ®cliool, less with a view to 
his intidlectuiil development, than to the most lucrative 
pull at the cajiitation grant.'') His Reading has been 
(lone hy the eye ,.iid the mouth, and it is not easy for 

• • 

fittingis of si'CcUd tonslntcllon for hthorutories or Irct^re roomr, ai ! the 
purchase of apparatas, diagrams, &o., of 50 per 3eiit. on the cost of 
them, * s made to Science Schools and Classes taught by dulv qualified 
teachers umler the ...ipervisiou oftCommittees approiod by ilic Depart¬ 
ment. Sect. LXVH. Cataieguos containing priced lists of apparatus, 
instruments, diagrams, books, &c., from variouB manufacturers hare 
4»en prepared, and can be had on application.” * 

(1) It is well known to those who are acquainted with the practical 
working of ttic present system of Government Subventions according to 
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him to check the vacant wanderings of his thoughte, 
concentrating his niifid on the sense of what he reads, 
and impressing facts rather than words on his memory. 
His sitecimenr of Wf"iting arc fair to look at,' but to 
make his pen act as a substitute for his'tortgue, and 
convey the gist of what lie lias been reading, in some¬ 
what like a readable style, approacliing to correctness 
of grammar and orthography, is a very different matter. 
Aecoi'dingly before attending a Science Class, he is 
anxious to make good the shorteomings of his mental 
culture; but the very feeling tliat prompts this anxiety, 
and makes him so earnest a Student among fellow Men, 
causes him to shun juxtaposition with youngsters.f^f 

Should the proposed improvements in Primary Edu¬ 
cation take place under the f:rvouring influence of a 
Code re-revised in accordance with the “ Recommenda¬ 
tions ’’ of the Science Commissioners, the want of pre¬ 
paratory culture will gradually cease to be an obstacle 
to the smooth working of Industrial Institutes, and 
then year after year the indispensable range of Ele¬ 
mentary and Applied Science, will be diffused by a 
running fire of Lectures and Class Lessons to Working 
Men and Women seeking trustworthy guidance in Daily 
Life, and to young Artisans intending to raise on this 

Results, how much can he done hy managemoBt and tactics for increasing 
the amount of the Capitation Grant and how depressing is the educational 
influence of the parity of Grants, for the six different Standards. Then 
again the three subjects included in each Standard, are not separable. 
A l)oy possessing a peculiar talent for one of the thrse E’s, cannot push 
that branch of his studies to a higher Standard than the other two, but 
, on the conlinry he is examined for all three in that Standard inVhich 
the Master thinks that his least odvanrcd Subject is likely to pass. 

(1) I could cite a case which occurred at Bilston jp Staffordshire some 
1.5 or 20 years ago, in which a Reading Class for Adults was kept up for 
several fhonths with niu(!h spirit and sjiccess, till a wel)-inteutione4. 
Patron introduced a certain number of youths, when disgust ensued, and 
the Class was broken up. 
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secure foundation the fabric of their Teclniical Know¬ 
ledge. 'fhe ( xtent to which th^ir Training can pro¬ 
bably bo .sppplieo by Industrial iii|titutes, will be shown 
in Chapter ^^1., but 1 may at ffice point to the de¬ 
sirableness «f crltivathjg there if possible, the easier 
branche.s of iboliciu.s'ical StndiL.... and especially Men- 
sin-ition. The i'acilities allbrded by South Kensington 
for the formation of Draw mg Classes h.ave aheady been 
mentioned. Meohanicah Prawdng, of which the im- 
j^ortance has been so ompliatically advocated by Pro¬ 
fessor Floo'ining Jenkin, Avill naturally be in most 
jtfeces the favourite brancli,(P but in many instances ihe 
local Industries will call Ibr Freehand and Decorative 
D”awing, and the general rules of Artistic Taste in 
Outline and Colouring, must nowhere be neglected. 

Tliere are many further items in the instructional 
and rtcreational Dill of Faro of an Industrial Institute, 
of wdiich the appropri'iteiioss is so obvious that the only 
question can bo that of means and resources. I need 
scarcely allude to French or German, but will name 
Music, particularly vocal, as uniting su^h a variety 
of advantages w'hen well managed, that it >vould be 
indeed a pity not to ■ hide r. 

Let an Industrial Institid'', e.vpand by the develop- 

• 

(1) See ill till ‘ .JiHiruil of the Soeii’*y of Arts ’ for August lltli, 1871, a 
discourse delivered hv Profes!<t)r r'leeming Jenkin at the Mechanical 
Science Section of th' itiitish AB.sociation, and in which the following 
passages occur:—“1 cniiiiot sa; i often, that the grijat want of the 
wolkHian is a knowledge of ineehanical drawing.” ... “ The nauio of 
mechanical drawing is given to one and all those* representations tlie 
ohjechot which is to enable the thing drawn to he made by a workman. 
Artistic drawing .d' s at rij res^ting agreeably, something already in 
existence, or wliich might exist, and for tlie sake of the representation; 
mechanical drawing aims at representing the object, not for the sake of 
^tlie representation, hut in order to facilitate the production of ihe thing 
reprosented. Noriil say that it is this latter kind of drawing which is so 
vastly iinporlant hi our .artisan.s.” 
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inent.of its intrinsic energies, and let it deserve like 
that energetic specimen at Keighley in the West Riding 
of Yorkshire, to hsive the funds of some obsolete 
Endowment placed {(.t its disposal by the enlightened 
discrimination of H. M.’s Endowment Commissioners,!^^ 
or let some other liberal hand sufficiently raise its 
permanent resources, and it may become a Teoiimical 
Coi.ni'dE : that is to say, it may unite with the ordinary 
means of popular refinement, whatever else is involved 
up to a certain level in the mjnlar Technical Training 
of Artisans, and become a recognized branch of the 
proposed National System. 

There should be a Teclndcal College in every large. 
Town, say of 30,000 inhabitants and upwards, and 
populous Cities should have several, which will then 
take the name of Distuict Tecumcai- Colleges. 
Each Technical College, besides maintaining friendly 
intevconise with neigbbonrs of its kind, and official 
relations with any Provincial Technical Univei'sity 
within reach,!®) should if possible be directly affiliated to 
the Central Technical University, not only for its own 
advantage, but also for acting as intermediary in dis¬ 
pensing bei.efits to the Industrial Institutes of it.s arron- 
disscmenl or district, of which institutes it w.ill be con¬ 
sidered in somb measure as the official guardian and 
representative.!®) 

The Museum department forming an almost indis¬ 
pensable feature of every Technical College, should be 

(1) See “ An Educational Experiment in Yorkshire,” rcprintwl' from 
‘ ‘ Blackwood’s Magazinf' for Fehmary,J.872. (Byles and Son, Jfradford.) 

(2) Allusion to this latter class of Tnstitntions will ho made presently. 

(8) Technical Colleges sliould either have Industrial ‘iDBlituteB on model 

principleaannoxed to them, or include their educational functions. It will 
he seen as we proceed that similarly each Technical Uijiversity, or at all 
events the Central one, should have a model Technical College attached. 
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carefully developed, arid comprise, besides tlie essential 
illustrations of the Science of I)a».ly Life, select contri¬ 
butions to,the Si nd} (d’tbe Physical Sciences, both pure 
and. applied; and it > liou'd specially include the Tech¬ 
nology of tile, 'ending local IndiisIrios.P)—Chemical 
Laboratories will Ik. a nece!''nry appendage of these 
liutitutions, aiMi woll-apjiointed Ateliers wouhl greatly 
add to tlioii' educational .aiae.t®' 

It may be timini desii'able to accommodate popula¬ 
tions at a distance fi'om the great industrial centres, by 
arranging Ybat Examinations of a Minor Degree may 
be held by delegation at tbe 'J’echnical Colleges; but 
as a rule every thing relating to the determining of 
Standards, the jirescribing of Curricula, and the pro¬ 
viding v)f Text Jioolfs, as well as of Certificates and 
Diplomas, and generally the administration of the pro- 
])osed System, will rest with the Central Technical 
Dnixersity, assisted b} tlio Provincial and Colonial 
Institutions associated with it in this national under¬ 
takings 

Various names have been pi'oposed 'or the central 
focus of Technical Instruction. The title of Poly- 
TEOUNicuM given ;e adii'b-ab'e technical Institution 
at Zuriclr, loses perha])S somewhat of its value in 
this country, by its resemblance to th&t of the “ Poly¬ 
technic Institution " oj' ghostly notoriety. The word 

• 

(1) For further iiiditiatibHiE ‘''’’aptcr II., Section 8. ^ 

(2) H. M. ComuiisEioncrs on Si'ieiitific Instruction, &c., in their Fourth 
Iteport speaking of towns of considerable populaflon wliich at present 
havcf no museums, or only such os are worthless *or purposes of popular 
ediieation.hut wii' ’’ seem vcl! lotted for becoming centres ecientific* 
instruction, j rucced to say“ If a Science School provided with labora¬ 
tories and a ty])ical museum existed in such a centre, it would exercise a 

^ most important influence on the scientific education of the dis^'ict i’ho 
Museum would sjso be eminently attractive and humanizing as a place 
of pojmlar rcsoii.” 
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Pantechnicum does not seem acceptable. NATiONifi. 
Technical UNiVEHsrrT has many points in its favour. 
It is however very ^ essential to avoid the apparent 
assumption of, any silpcriority over the Provinlsial ^tnd 
Colonial Institutions of the kind, other tham that arising 
from a central position, and the ability to dispense more 
benefits to them than they can offer in return. Conse¬ 
quently I think it best to drop the woi'd National for 
the present, and to adopt either Ceni’ral Technical 
College or Central Technical University. The 
latter appellation is in some respects preferable. It 
allows of giving similarly the name of Technical Uni¬ 
versities to a certain number of fir.st-class Technical 
Institutions in various parts of the United Kingdom 
and the Colonies, thus distinguishing them from the 
Technical Colleges described above. Using provision¬ 
ally this nomenclature foi- convenience, I shall suppose 
the whole British Umpire to be divided into suitable 
Industrial Provinces, having their rcsjiective Provincial 
or Colonial Technical Universities. Tliese may either 
be adaptations of. or offsets from Institutions esta¬ 
blished for general educational jiurposes, or they may 
consist simply of special Technical Faculties, work¬ 
ing under one roof with Faculties of other descriptions, 
or they may be constituted in other ways which it is 
unnecessary to enumerate. The essential condition is 
that they should be perfectly free to adopt principles of 
enlightened and energetic progress, and that acting on 
these they shouM, for their own and the public advan- 
, tage, unite with the Central Technical University in 
such close bonds of amity anff association, as to ensure 
their carrying on the joint task of Technical Instruc¬ 
tion, Examinations and Award^s, with one spirit and ‘ 
one standard. 
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•Whatever equality of title and pretensions may pre¬ 
vail between the local TeclniicaJ‘Universities and the 
one proposed to 1 e.-ilnhlislied in the Metropolis, it will 
evidentJy be' tlieir iut rest to ilirdlw on it, a large share 
of the respocsil'in privilege of initia.ion, in order that 
they inav fliiini a 'ar.;e share of those benefits which 
can only be d'n-ivod from a certain accunnnation of 
power at a convenient cJitre. A similar rule will 
apply to the relations between Provincial or Colonial 
Universities and the Colleges in their respective 
spheres of ‘ influence; and again between the several 
Cnlleges and . the Industrial Institutes within tlieir 
roach, and thus will bo established that unquestionable 
desideratum Unity of Action through Voi.untaky 
Centra III ZATioN. 

Hitiierto Industrial Instruction has been more dis¬ 
cussed than practically pushed forward, and the few 
attempts at actual prog.ess, have lacked the strength 
of concerted action. All we now see in the wide 
domain of our National Industry, is but a compara¬ 
tively resultless guerilla warfare against ignorance, 
whilst what we w'anl to see, aie the regular tactics of 
a well-trained host, n iinmoi rs and equipment national, 
and national .also in the unity of its strategy. 

It would be difficult i-o overrate the value of the 
services that may be rendvred in this direction by the 
’proposed Centra! University. Developed on such a 
saale of magnitude an,! efficiency, and oB such prin¬ 
ciples of systematic organization, as will entitle it to 
take rank with the best foreign Institations of the kind,^ 
it will present to its Associates in the Provinces and 
the Colonies, a model which in their respective degrees 
"they will be^ proud to emulate, and an exceedingly 
convenient central repository of progressive knowledge, 
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maintaining a constant intercourse with each of theiii 
for the information of all, and always up to the level 
of the times. Its influence for inducing (everywhere 
the imjirovcmont of ^existing Institutions, and.'for .fur¬ 
thering the establishment of new ones of every calibre 
on the best principles of organization, will be so mucb 
the greater as it will be exercised on purely disinte¬ 
rested and patriotic motives, and backed by liberal 
assistance,—liberal, but not promiscuous; for every 
Institution thus benefited wi'l be expected to show cor¬ 
responding exertions, and to give itself the benefit of 
the most approved systems of instruction, (hreatest 
however will be the boon conferred by supplying 
Professors and Teachers corresponding as nearly as 
possible to the varied nature of local wants and means, 
yet all specially trained in tlie art of rendering sound 
instruction, clear, easy, and entertaining, and of so 
adapting themselves to tbeir audiences, as by degrees 
to raise theii audiences to themselves. In return for 
the services rendered to them, the local Centres of 
Instruction will only be expected to diffuse freely 
around them the assistance freely received, to rej)ort 
all information likely to be of public benefit, to main¬ 
tain as fiir as possible concerted action in all matters 
in which trio general interests of the Industrial Com¬ 
munity are involved, and especially to promote every¬ 
where Unity of Priuci))le in administering Industriah 
Instruction,.and Unity of Sbandard in measuring, iis 
results. 
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CHAPTER Tl, 

ORGANIZATION AND OPERATIONS. 

SECTION 1.-PRINCIPLES OF ORGANIZATION. 

I’l' is iiiilnral to ask ourselves; -Is this Central Em¬ 
porium of Tecihuicfil Knowledge (o be provided by 
Government, and if nol, by what other agency? It 
would doubtless be interesting to discuss at once this 
and oibcr kindred (juestions; but it rtill be safer to 
let tbeii' solution flow spontaneously from a detailed 
and matter-of-fact examination of all the duties of the 
I'roiiosed Institution, h ginning with certain points of 
organization and mode of action, which have hitherto 
been only faintly indicated as parts of a general outline. 

It may of course bo assumed that in 'irgaiiizing an 
Institution destined to be entrusted with vast influence 
over the industriai ’ itcresi,.'- of the Empire, no outlay 
will be Sjiiired that may be necessary for securing Men 
as well qualified for their respective pdteitions, as those 
composing the Staff qf !h_ best foreign Institutions; 
fljut in all matbu's in which Economy can be practised 
w.it]|iout detriment to .1 Efficiency, Economy must 
constantly be the order of the day. The best piactioal 
guarantee of a determination to uphold this principle, 
together wiih a clear aiTl systematic management of 
accounts, will* be the selection of an economical site. 
• it is to bo hoped that whilst it will be healthy and of 
convenient aSccss, affording ample space for the deve- 
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lopment of the proposed edifice and appurtenances, 6n 
such a scale as to make it a worthy centre for the 
industrial energy of the most industrial nation in the 
world, it will at tKe same time be of feo uhproten- 
tious a character, that students in fustian’may not 
be considered as intruders, nor smoke and hammer¬ 
ing denounced as nuisances. In a building of chaste 
rather than elaborate design, the most successful features 
of foreign Technical Institutions will be imitated with¬ 
out being copied. The fii'st-rato instruction given in 
its Lecture Halls and numerous Class Rooms, will be 
illustrated with the aid of a Museum composed of Col¬ 
lections specially contrived foi- the purpose, and con- 
siiicuous for their comprehensiveness, yet still more for 
the principles of thoughtful selection and arrangement 
which will everywhere be made manifest. Laboratories 
and Workshops of the most approved construction, will 
be provided for the various specialities, with an unas¬ 
suming completeness marking the actuality of theii- 
purpose; and if ibund feasible, the principle adopted 
at the Cornell Univer.sity will be introducci], of allbrd- 
ing facilities for alternating study with remunei’ative 
work. 1) In short, whilst instruction, illustration, and 
actual practice will be carried on in the most perfect 
style, care will" be taken that in every respect the 
true intei’ests of Technical and Commercijil Industry, 
may be constantly kept in view, and the highesf 
level of Industrial Knowledge and Ability, made 

■(1) There are niani Trades that eamiot bo carried on in the workshops 
of the University, but simio of these may perhaps be practised in their'coni- 
• mercial reality in factopes or wovksliops witliin reach. Moreover clever 
and deserving Students will 1« encouraged to undertake for a moderate 
remuneration the tutoring of their less advanced companions, ne well as 
to di#oct xarious operations in the I.aloratories and Workshojis, and to 
take charge of any cheap Evening Ciasses th.at may be organized in favour 
of the studious youths or adults of tlic ncighlKuirhood. 
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acsiessible to tlie greatest iiumlier at tlie most moderate 
expense. • 

Particular: care rill be taken . > to organize t!i(' Ex- 
aniiuatifuas, that tlie v ;.rio'!s C'-rtifecaies, Diplomas and 
Prize* may always rencli tlie rigid lieiids, and recom¬ 
pense tlie yight sosi, altainmenrs, and that every 
Canlidale, no matter wlicre his knowledge m.^y have 
been dcqnired, may feel .mil he has nt lead a fair 
chance. Liberal Exhibitions and Scholarships will 
serve to attract from all parts of Ihe Empire, young 
men ol’ huhible origin Imt of shrewd and practical 
geniuSj who will bo regularly trained to the honourable 
mission of diffusing in all directions through the local 
certres of instruction, that knowledge which alone is 
wanting to comyilete the efficiency of oiu Artisans, and 
thus to perpetuate our industrial supremacy. 

Every reasonable measure will be adopted for instil¬ 
ling luuiourable sentiuieihs and securing decorous con¬ 
duct; but all creeds will be respected, and the bye 
law's and regulations will be such as no earnest and 
sensible Student could object i,u. At the same time 
the ciicoui-agement of easy terms will be offered to 
Occasional S'nint;>', ; thal is to say, to Students 
inscribed simyily for attending certain Lectures or 
Classes without becoming Candidates* at the Exami¬ 
nations, for Using the Ljbia.y and Museum beyond the 
hours of Public ‘ dniittance, or for enjoying laboratory 
pcagtice and the like. • 

Possibly it may be found practicable to induce the 
erection, in close proximity to the University, of large ^ 
Building on the plan of "Club Chambers, in which the 
contrivances Best calculated to secure cheap comfort, 
•would be carried out on hygienic principles. Atrange- 
ments on an e’xtensive scale might also be entered into 
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with respectable lodgiiig-bouse keepers in the neigli- 
Lourhood, for securing- on ver}' reasonable conditions 
the accommodation respectively required by the various 
classes of Btudcnts.(ib 

However great the influonco of the Industrial Ele¬ 
ment in Ibis Country, comparatively few ])orsons have 
made the requirements of Indust.rial Life the subject of 
their earnest study; and though Science is fast becoming 
fashionable to talk of, it will be some time before the 
bulk of the public knows what Science i-eally is. Hence 
the assurance with which impossibilities have been 
announced, and the a|)plause with whicdi they have 
been echoed. Now, sensational bombast may sometimes 
render service in awakening the dormant energies of 
the Country, but when we re(pnie those energies to be 
expressed in Pounds Shillings and Pence, in other 
words when the jiiiblic purse has to supply an amount 
which even reduced to its minimum will unavoidably 
run into hundreds of thousands, plain common-sense 
proposals, founded on ptatient impartial research, and 
regulated, not stinted, by thoughtful economy, may 
have the best chance of favour. 

If there is one word which more than any other 
expresses the guiding spirit of the system now before 
us, it is this word Economy, taken in the sense of 
striving to achieve unqualified success by the cheapest 
means, with the least sacrifice of time and trouble. 
There will l>e Economy in teaching the young Artisan, 
as a part of his Primary Education, tliose Scientific 
Eudiments which now, if learnt at all, are learnt 

c 

(1) If tbe iramher of students congregated at the Central University 
would have to he in the direct ratio of the extent of its benefits the accom- 
modatioitorequired would probably be something enormous, but it will be,_ 
seen that such inconvenient concourse will be obviatei by the systematic 
diffusion of knowledge at a distance. 
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ill* years that might be devoted to something .more 
advanced.' There will be double Economy in s-> 
devising thf\t riidiniu'itary inslj- iction, as to make it 
serve feh; alt vdio ac^jiiue it, as a^GtlDE to an intelli¬ 
gent “and thrih-' management of -he resources of 
Daily Lifj-:, wlii'-i it will niso serve the Young 
Artisnn hs’a (li'.ifERAL Sotentii-’ic Foundatio.v to his 
Technical Trainiin;. 

The-e will he Eouiiomy in utilizing as far as practi- 
cahh; the present system of Ap])renticeshi]), supporting 
rathoi than-rejilacing it with new resources ; Economy 
al^o in letting the Artisan ac([uiro during his Ap- 
prei.ticesliip at'the nearest Industrial Institute, as large 
a portion as possible of the attainments required for 
his Minor Examination, and in the general plan ol 
makiiig instruction within convenient reach of the 
Student, enable him to dispense with seeking instruc¬ 
tion at a distanco.f'-t 

[f the Artisan, having exhausted the instructional 
resources of his local Institute or College, must have 
recourse to those of a higher Institution he will find 
thei'e everything don-' within reason to economize his 
means, his time, ai,'' his brains. To show how this 
Economy ^an he effected without any notable detri¬ 
ment, how a simplified doctrine can he*brovght within 
the gras]) of lin.ited men'l 1 culture, and also how 
Teaching Power of the right sort may be provided 
by means, varying ac ling to circumstances, but 
always sound, practical, popular and economical, will 
be the purpose of future pages. In the meantime a 
few features Oi. the '»iodm operandi may be indicated 
by a light sketch of a typical case, imaginary, ,Yet 
jirobable. • 

(11 Particular's on this point will be foun<i in Chap. VI. Sect. 1. 
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SECTION 2.-TRAINING FOR INDUSTRIAL PUR¬ 
SUITS. 

The Dyer affords one of the most convenient ex¬ 
amples of a common and well-known scientific Trade. 
Accordingly we will assume that a Dyer’s, A]iprentice 
js serving his time to the satisfiictiou of an intelligent 
Master, and attending Evetnng Classes 'at the Ccicnce 
and Art School of a neighbouring Institute.^) When 
first he went there the old-fashioned plan prevailed of 
encouraging every one to take up whatever branch 
of studies he fancied he should like, irrespectively of 
its having any connection with his Trade, and ho took 
to “ Geometrical Drawing.” Then hearing by chance 
that Dyeing had something to do with Chemistry, he 
attended a Course of Thirty Lessoiis on the Chemistry 
of the Noil-metallic Elements, delivered by a Froi’essor 
who maintained that it was far bettor to go thoroughly 
into one branch of the Science, than to obtain only a 
superficial acquaintance with the whole, and' who made 
up for paucity of experimental illustrations, by con¬ 
stantly filling the Black Board with theoretical for- 
mulse, and ,demonstrating the advantages of the new 
over the old yystem of notation. Our Apprenfie'e’s 
intellect not having received that degree of refinepient 

• • • . 

(1) It might ho ■worth copsidering to what extent and in what manner 
the Saturday afternoon could tie utilized for atford&g art and science 
instructian to the Working Classes, in lieu of the portion of the Sunday 
appropriated in continental countrios to the visiting of Museums, the"' 
holding of Drawing Classe.s, &c.' 
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wkicli makes people admire most what they least under¬ 
stand, he felt lilllo edified, and leii'' off attending when 
ho discovered tie ' the' high el,.-8 exposition of ]mre 
ChciniHtf'y, even if i siiould o\'?ir got.through the 
Metal?, and rcie. h Ovu’miic Prodnets in future years, 
would tahodittle iniiii: of thei' i'elostrial uses. 

A •ohange su|i!;rveues through the stimulus .md as¬ 
sistance affordeil Liy a tf.io.d Techoical T'-'ivcu'sity. 
Thanks to a course of Popidar Lectures on the Science 
of L'aily Life, delivered on the Piuary Syst-em,t*) our 
Appreui,ice’sees the main landmarks of Physics and 
Pboniistry taking uj) coiisjiicuous positions in a series 
of connected facts;—he appreciates the interest of those, 
facts, hecauso they are expressed in simple and col¬ 
loquial language, ami siqiiairted by numci'ous s]iecimens 
and experiments,—and he jicrccives at once their im- 
[lortaiice, hccause hy well-chosen exanqiles they are 
hi'ought home to his dad) wants. Science is no longer 
to his mind dry and indigostible, and lie gladly avails 
himself the next year of an oiiporl unity of attending a 
methodical series of about Twenty Lessons on Lhemistry, 
not quite so easy ar, the jirevions Course, hut still 
sullicicntly clear am; "terta.ii ing to claim his willing 
attention, even if there were not another motive directly 
connected witli his imhisi.-iaJ prospects. He is in¬ 
formed that h) mastering : ’ertain oflicial Curriculum 
or select range of knowledge specially calculated to 
qualify him for his T'ud , md the whole of which is 
as practical and intelligilde as this Courso of Chemi. try,- 
he may he able to pass a so-called Minar Examination 
at the nearest Tcehnical Citilege, and to obtain a Minor 
or Jonrncyman‘'s Certificate as Dyer, which with the 

(1) A full explanjition of tin's System will be fciven in Chapter III., 
Section 3, 
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testimonial for good conduct promised him by Jiis 
Master, will secure Lira employment wherever he goes. 
Witli the exception of some suitable test of practical 
efficiency, the Examination is to be by Papers written 
without book or assistance of any kind,- anti this 
troubles him, on account of the di/llculty of expressing 
bis thoughts in readable English; but he is assured 
that due allowance will be made for the unavoidable 
lack of literary training. He is liirtlicr told that the 
Technical Examinations in question are conducted on 
a new principle specially devised for the benefit of 
Working Men.Pf He has in fact before liim a detailed 
Syllabus containing the whole of the cpiestions he is 
liable to be asked; and though they embrace seriatim 
tbe whole of the knowledge he is expected to possess, 
and he cannot tell which Questions the Examiner may 
select from each division of this long list, yet at all 
events he is secured against being ask(;d anything cal¬ 
culated to puzzle rather than to probe his brains, or 
anything that is not included in the Elementary and 
Technical Text Books specially provided at a very 
moderate price.i^) The Junior Dyer’s Hatid-Book is 
well illustrated, and exj)lains very clearly the rationale 
of all the common operations of the Trade, as well as 
those of the (deaner and Scourer, generally connected 
with it; but in studying it he discovers to his dismay, 
that his Master's business is far from including all the 
appliances-and processes of a complete modern Dyeing 
■Establishment. The upshot is, that the local Institute 
and his Master’s Establishment put together, oannot 
supply the whtde of the instruction demanded by his 
Curriculum, and that at the conclusion of his Ap- 

c 

(1) See Chapter III., Section 5, and Chapter IV., Section 7. * 

(2) See Chapter IV., Sections .5 and 0. 
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2 >fentioe.shJp, lie must spend u. sliort time at tlie Tecli- 
nical College where he, intends passing his Examination, 
in order •previously U) comj.lote^ his Studies.^^' He 
determines ieir variou.-i reasons to do this* at the model 
Technical’(Villeg' ntt-■ hed (o the Central University, 
in the JVfnsemi: of vvuich, hesiue. unrivalled special 
resources, he ho>>es to find a little remnneiative em- 
jiloyment in arrai'g-ing ilhistrations of Eyeing Materials 
and {irocesses, for being snjiiilied at cost price to pro¬ 
vincial and colonial Institutions.^^) 

At the appointed time, our Candhlate passes satis- 
I’artorily the Dper’s Minor Examination, including ;— 


.4 Grade 1 Course of the indispensable General 
Scientific F'oundation.t®) 

Grade 2 of Chemistry. 

A cursory review of Textile Materials and Fabrics. 

A certain insight 'nto CiiKOMATics, that is to say, 
the Science which founds on the solar spectrum a 
knowledge of primary and mixed colours, with their 
harmonies and conirasts. 

A scientific review of the Dye House, its construction 
and apparatus, the m.iierials usually dyed, and those 
commonly -used in dyeing '-v for other cognate pur¬ 
poses, with indications of common adufterations, useful 
substitutes, &c. 

• A practical i\ view of the various processes and 
operjitions generally iucluued in the Dyeing Trade. 

Rules of prudence to be observed for avoiding the 

(1) Tlu: Dyer’s Tmue is peculiarly scientific. In the case of most of the 
ordinary Trades, an ^Industrial Institute ought to be able to supply the 
wiole of the Preparatory Knowledge, though not unfrequently the Tech- 
^lical Knowledge will have to be completed at a Technical College* 

(2) See Section Sj J., of the present Chapter. 

(*) For a detailed Syllabus, see Chapter IV., Section 1. 

F 2 
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TUihe'altliiness or clangor to wliich tlcere is ^ tencloifcy 
in some of the opcrafions of the Dyeing Trade., 

A few incidents of the History of Dyeiicg. 

A snitablo'test of practical and manual ability.^ 

Having obtained his Minor Certificate, our recog¬ 
nized Journeyman turns it at once to good account 
as a claim to satisfactory employment and first-class 
wages. But more than any actual profit, he enjoys 
the zest of doing everything with a jicrccption of the 
“reason why,” and his enjoyment is mingled with a 
confident anticipiation of rising higher in his calling. 
He has befoic him the Syllabus of the Major or 
Master’s Examination, and in conformity with its in¬ 
dications, he takes a Grade 2, instead of a Grade I 
Course for his General Scientific Foundation, and simi¬ 
larly he endeavours to push forward one Grade most 
of his other scientific attainments.t^) This is no more 
than every Technical College ought to offer him the 
means of accomplishing, or than he may possibly 
achieve by self-instruction. The third Grade thus as¬ 
signed to his Chemistry only corresponds to the usual 
level of elementary works,(®) and is in fact what would 
be prescribed at a high class {Allege to every beginner 
starting with a well-trained mind. Our Journeyman 
Dyer still lacks the advantage of understanding Greek 

• derivations and the like, but the substantial knowledjfe 
of Cliemical Bodies and their properties which he 
has acquired in mastering successively the two lower 

I Grades, compensates for educational deficiencies', and 
makes smooth work of the* Doctrine of Equivalents, 

(1) details see the Suggestive Summary of a Dyer’s Curriculum iji 
Chapter V., Section 2. 

• (2) See Chapter IV., Section 3. 
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w4iilst his acquiiiiitance with the results of the various 
reactions,’i.iiahies him to appreciate and enjoy the use 
of the N(jta,tion- l\ whicli tla y are so graphically 
cxpvessdd. • * 

SeTf-instructio!' in Science is mostly an arduous 
and ungrajcfii! lask r a bogoiner, especially for one 
dcfcicnt'in geiicral culture, hut the case is diflfereiit 
with the Ai'tisau who I aa already gone through a 
regular Coui’sc of Studies, moru particularly as the 
exercise of his trade su[)plics him with most of the 
technical illustrations he re(]uiref. It will probably be 
o 4 aly for a sboit time ])revious to the Major Exaniiua- 
tion, that our Journo} man Dyer need repair to the 
University for comjdeting the Technical portion of his 
aitainments; that is to say I'or adding to his scientific 
knowledge of the ordinary Dyeing Materials and Pro¬ 
cesses, an eijually thorough acquaintance with new 
ones liot yet in geno''al i, :e, w'Ali foreign ones deserving 
of adoption, and generally with that extended circle of 
ideas, and more independent and originating style of 
thought, which ought to make the differ'nico between 
a Master and his Men.—It need scarcely be said 
that all this intco. tual i xpansion, rendered easy 
by the union of first-rate oral teaching with every 
resource that, the best toclinological ‘Clollections and 
Laboratorie.s can afford, ..ill, indejrendently of the 
^lonourable and ' ratifying distinction of a Major Certi- 
figaje, very soon repay o. dyer for the time and outlay 
involved. 

The Dyeing Trade is one of those in which higher 
position* can be aspired to than in many of the ordi¬ 
nary handicrafts. The Director or Foreman of large 
»Dyeing Works should be a thorough Ohernifet, and 
possess a cofnprehensive knowledge of the various 
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resources placed at his disposal by inventive and com- 
mercial industry, nofr- only for ordinary times, but also 
for times when certain products fail, or. pise to an 
exorbitant price, and must be re])laced by substitutes. 
It is indeed to Men of this grade in the complex and 
scientific Trades, that we must mainly lopk for ad¬ 
ditions and improvements in the respective branches 
of manufacturing industry, and nothing will be Spared 
at the Central Technical University, that can enhance 
their abilities, and secure for them an honoui’able re¬ 
cognition. Should our typical friend be df the right 
sort, a Diploma of Uxcellench i)rescutcd with due 
ceremony, will some day attest the fact that he has 
satisl’actorily passed the third and highest Technical 
Examination. 

The foregoing brief sketch of a Dyer’s j)rogres8, 
may, mutatls mutandis, serve to exemplify the stages 
of study, examination, and reward, similarly open to 
other branches of manual and commercial industry. 

Commercial Trades, as stated in describing Category 
B, will to a coiisiderable extent he associated with the 
producing .and manipulating Industi'ics. A Dealer 
owes it to himself and to his customers to understand 
well the nature, properties, and quality of the Articles 
he sells, and tin's generally involves a certain acquaint¬ 
ance with their origin and production or manufacture; 
though of course this knowledge, when spread over a 
great variety of Articles, need'not by any means equal 
for each, that possessed respectively by those for whom 
they are specialties. Many circumstances wilt concur 
to render the participation* of Merchants and Shop¬ 
keepers, and also of many of their respective Employees 
in thef advantages of the Central University, alike» 
expedient and economical. They will'find just the 
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iirfoniiatioii they wsuit in many of tlie Oonrses deUvered 
for the benefit of the more Techiv'cal Industries,’and a 
large portion of (he .Museum will specially illustrate the 
minjstnftiomorComn-rce io the wants ai^d comforts of 
Dail;f Lil'e. 

Whilst dome,sue Pn >ok-kc"pin,'; and the like will be 
i)ichKled* in the (ieneral Foundation of which every 
Student accord.iig to hi'' Pegree will be required to 
jiosscss a certain l.nowledge, the more complex forms 
of Accounts will be specially ta'iight for trade purposes, 
and other xiommorciid subjects will be dealt with ac¬ 
cording to their importance, uj) to t!ic highest spheres 
of (.cmmercial Geograjdiy, History and Law. 
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SECTION 3.-ART INDUSTRIES. 

If liit.lierto less meiilion of Art Las been made tliiui 
miglit Lave been expected, it is not by any means on 
account of any deficient a])j)reciation of the jxirt wliicb 
it Las to perform in many of our National Industries. 

It is peiliaps as regards ornamental desigh, that tbe 
jirogress of other 2 iations, and our own sbortcomiugAf, 
Lave been first and most forcibly brought under our 
notice through the number of foreign Workmen en¬ 
gaged by our employers of skilled labour. But, partly 
on account of that very circumstance, a great amount of 
intelligence and energy has already been brought to 
bear on this department of technical requii’ements, and 
the system of Art Schools centred at South Kensington, 
is so capable of meeting all tbe most ui’gent d<'mands, 
that in most respects, and especially as i-egards the 
training of Designers, it will be the manifest, interest, 
as it certainly will he the earnest desii'c of the pro¬ 
moters of Technical Progress, to strengthen and to 
profit by so useful an organization. It is hoped that a 
considerable stimulus may bo given to the study of 
Drawing, by including it among the obligatory subjects' 
in the E.\ ami nations of several Manual Trades, and 
no exertion wiU be sj)ai'cd to supplement existing re¬ 
sources, by measures calculated to secure with the least 
'sacrifice of othcr*useful studies, a more extensive and 
practical diffusion of artistic ability and'refined taste, 
in the *rarious departments of Technical Industry. It i 
wdll not.howevei' be forgotten that the Wbrking Man’s 
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Eftucatioii is a battle against time, and that ,as mucli 
harm as good might be done hv^diiidly pushing intc. 
po])ular edncatio'’ an amount ■ t Freehand Dj'awing 
that.nms1nicho.--sarily pusi' out a I’roportionate amount 
of something elsu. Tliere is a eertnin training of the 
eye and miud to nnoo v^and 'svloit is meant by a painting, 
dra’.ving, or print, to appi'ociaie the ditTercnco tietween 
a good picture aufi a danl, aud to he of select¬ 

ing iK'n.sihold ornaments not dc-’orving of a place in 
the ‘‘ chamher of horrors,” which every sane and seeing 
indivMual should possess.^*) lint manual ability at any 
bmnch of flic i^ris of De.sign, uidess it lie a natural gift 
iir a very e.xecptional degi'co, is not to be acquired 
■without miieb time and teaching; and accordingly it 
■will be seen in the pages, specially reserved for the 
delails of tlie pro]Miscd Instruction (see Cliapter IV., 
Sect. 4), that particular care will ho taken to reduce 
tbe iJflijiafori/ artistic abainments to easy utilitarian 
stamhirds; especially as regards Candidates for Minor 
Certificates. In many of the Chemical Industries, as 
for insh’.nce. those of the Brewer, the Soim» Boiler, aud 
tlie like, tlio Arts (h l)c.sign will be left out of the 
question. In many e. ‘iie Mei lianicul Trades, the Minor 
Candidate .wih only be required to understand Draw¬ 
ing .sullicietitly to enable him to work* from a drawn 
Pattern, whereas the M;ijm Candidate will be expected 

* (1) 1 could uame a tiuodual School where a eolloctiou of Models, &c., 
Bup]i1iod at reduced rales hy ” ‘ '.eienco and Art Depwtmont, liesidos 
heiiig used for a well-conducted Art Class, is displayed to good advan¬ 
tage along the walls. The inci]iicnt appreciation of Art convoyed lo the 
minds of tho children through thus having cous'antly .some of its liest 
types 1 m lor^ their e. s, reixuiu s uo comment Onejiinnot helji roflcetiiig 
on the further advantage that nught aecrnc from simdarly diB])tayiug 
chromo-lithographs, or other suitable reproductions of some of the choicest 
.works of tho Groat Masters. It has been proved that it the »uj)ply of 
them wore orgauijed ou a largo scale, the cost would become very 
moderate. 
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to be, able to draw one, and this in many cases will 
be made to include a certain amount of origination, as 
well as of artistic skill. Thus the Jour^le;yman who 
aspires to a .Major hr Master’s Ocrtificatd as‘Cabinet¬ 
maker, must show that in taking an order for a*Side- 
board or a Bureau, he is not tied down tq a ])attern- 
book, but can sketch the proposed article cither in 
perspective or isomell'ically, carrying out tastefully the 
instructions of his customer. But independently of 
obligatory attainments, sincere encouragement wifi be 
given to every Artisati flu'oured by talent' and oppor¬ 
tunity, to push forward an appro])riatc st 3 le of An at* a 
«Bstinct “Subject,” competing for 7\rt Brizes if ho has 
a chance, and aiming very high if competent judges 
pronounce him a genius. 

In those Trades which cojno within the province of 
Art-workmanship, Design will occupy a foremost place 
both in the Minor and Major Studies, and Originatioit 
will receive that attention of which the e.xpei'icnce of 
the Society of Arts shows that it is sc; much in need. 
It appears that as long as tlie siijcplying of Model 
Designs in the several branches of Art Industry formed 
part of the .system of the Society’s yearly special Ex¬ 
aminations, lliere was er ei’y rea.son to he satisfied with 
the ability displayed by the rcsjicctive Candidafe.s in 
carrying them out; but that the attempt to raise our 
Art Workmen a step higher by inducing them to Vtu 
their own t designers, led to the results depicted as 
follows in the /dlicial Deport of the Adjudicators.^) 

“In spite of the individual sjiecimens of excellence 
to which we shall presetdiy allude, we arc bound to 
confess that the response made by Art Workmen to 
the SflCietyls liberal invitation to compete for prizes 
(l) Soe the Society’s ‘ Journal ’ of the iith March, 1869. 
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offered during the last session, eiuinot in our opinion 
be regarded as satisfactory. It. •’vill be remembereu 
that the li^ts of -nbjo ts proji'., 'd differed materially 
front thbse 'of previ ais years—having been con- 
siderld well, as an expcrim(;nt. to test the workmen’s 
powers in.tlje co: I'nnation >t original design with 
skilful workmaiiship, and in novel direoiiorr. rather 
than t!) koep them in the gioove'''%)f the reproduction 
of the best works of the past.* * * • Whether it 
is t'lat the task recently set to the Art Workmen has 
been beyoild their present po’rcrs, or as is more 
probable that they look with anxiety only to what 
affects their regular employment, possibly, in son» 
cases, apprehending notoriety as a fault rather than 
merit i.i their masters' eyes, certain it is that the 
results of their laliour, taken as a' whole, are not such 
as we had hojied for, nor such by any means, as we 
th.ink would have beer made by French, or eveit 
Belgian workmen, had a similar invitation been 
addressed to them.—We do not necessarily attribute ' 
this to incapacity" on the paii of our Art Workmen as 
executants, but ascrilio it rather to their want, iri. this 
case, of the directii,,; and .v’staiiiiiig power which is 
supplied tu them, in the course of ordinary business 
by the superior oducatio.; and atlaiiftnents of their 
masters, and of the artj-* . nd designers, from whose 
drawings, mudeb', I'.r suggestions, they may habitually 

work.” . 

• • 

Now I perfectly concur in thinking.that our "om- 
parative failure in the endeavour to elicit tokens of 
origination fiom our An Workmen, isdn great measure ' 
to be attributed to the simple fact that origination is 
«not what their employers particularly wish them to 
possess; and *1 can perfectly follow out in my mind 
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tlie hint given ns by onr Art Judges that “ notoriety,” 
or in other words distinguished excellence in design 
on the part of a workman, might not exactlj^ please 
a master who required merely a perfect instrument, 
patient, opinionless, and not possessing any merits 
beyond those absolutely wanted. These ere matters 
that must not be ig7)ored, nor dealt with indiscreetly ; 
but there are fbi'tunately indirect means as safe as they 
are effective for overcoming tiic spirit of short-sighted 
jealousy and mutual distrust, and for establishing satis¬ 
factory relations between Masters and Men. One of 
the main points is that both parties should not mei'ely be 
told what their muhial interests and duties are, but that 
their natural intelligence should by a suitable education, 
l)e trained into an habitual clearness of perception, and 
a logical way of reasoning, which may make them see 
for themselves what is right. Should adequate measures 
bo adopted for securing to all ranks of the Peo})le a 
Schooling calculated to stimulate a healthy development 
of the intellectual faculties, we may expect on the 
one hand a more generous and far-seeing appreciation 
of the industrial value of Art, whilst on the ot.her hand 
its adepts will soon show greater readiness and aptitude 
to turn to good account the arti,stic instruction placed 
within their re*ach. I am not a believer in panaceas, 
and do not aigue that Science will make a lad an artist; 

■ there is on the conti'ary, a kind of science and a way of 
teaching it,’more calculated to deaden than to improve 
the poetic sentiment which shoixld pervade his appre¬ 
ciation of the chaste and beautiful in Art; but I firmly 
believe that Sciofice so selected and so taxight aS to raise 
the youthfirl mind towards heaven in thankfulness for 
God’s bounties, and at the same time to awaken it to« 
an intelligent and lively use ofthengisthe most effective 
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drWling tlifit tlic mind can liave for tlie development 
of its liig-licst a-: well as of its rnot't practical faculties. 
Wlien Scienct) of oiis find sliall l.avo opened tlie under- 
htandmp*and elevated, liio asitiraljons of.tlie Oliildren 
of the People, wc slial! not see our soldiers hungry and 
shivoriii" whci'c’ a h.i ign cai.:p-'i</ner would contrive 
to juuke a coml'ort.ahle meal, neither shall we sec our 
art workmen unaiilo to & .npete with their rcighbours 
in thov.ght and origiuation.P) 


SECTION 4.-TRAINING FOR PROFESSORSHIPS. 

Training few Technical I’ursuits, may he considered 
as forming one great <livisiou of the cilueat.ional opera¬ 
tions })i'u])osed to he carried fui at the Oentnal Technical 
University and the alliliated Institutions. Another 
equally imjxirtant divisio.,, will cinhrace the training of 
Professors or Teachers of various grades and denomi- 
nation.s, for carrying out the scientific and technical 
propaganda of which this Lnivei'sity is to he the centre. 
Considering that eveiy thoroughly competent Professor 
sent out to a local ic.-litutio i, uill us it were, expand 
into a muHiplr of iudu.strial power, it is obvious that 
this great divi.sion of the inlcuded opePations, will well 
deserve (ho fullest meed e. attention and energy.— 
Every exertion viil he made to secure by means of 
sufijpientand well-adan’....'.ered Scholarshijts, and other 
inducements, a constant influx of young men with 
good abilities and a sound scientific foundation, who 
after coilipletiug their stuflies at the proposed Univer¬ 
sity, may be s5nt out again in all directions to supjily 

■ * 

(1) Soe also rosppeting Art Industries Sect. 8, a., of the present chajitor, 
Sect, i of the tth Chapter, and Sect. 11 of the 0th. 
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genuine Industrial Instruction, carrying with them fhe 
latest improvements in Knowledge and educational 
appliances. • • ^ 

It would be premature to attempt enumerating either 
all the educational levels to be supplic'd with' Teachers, 
or all the Subjects which each stratum of _Teachers 
.should embrace. For the present a few general'indi¬ 
cations will suffice:— 

—Attention has already be ai drawn to the impor¬ 
tant “Recommendation” of Her Majesty’.s Commis¬ 
sioners on Scientific Instruclion, that suitable prpvisieii 
should bo made at Training Colleges for the instruction 
of the Students in the Elements of Physical Science.tP 
'I'he urgency of giving effect to this rei^unmendation, if 
anything like a general system of science-teaching is to 
be introduced in the Primary Education of the People, 
is as has already be(‘n indicated, but too obvious to those 
who have watched the educational proceedings of the last 
12 years. The adoption of the ltevi.sed Code suddenly 
depreciated the value of Science in the eyes of the 
great body of Primary Teachers throughout the country, 
because every knowledge except that of the three R’s, 
ceased to bring subsidies to their Schools. Even before 
that time, thoilgh Students at the Training Schools 
might gain certain advantages by learning Chemistry, 
Physics or other branches of Science, each branch waS 
taken upon "its own merits, without any reference to.tjie 
others, or to the requirements of Daily Life. On the 
other hand. Domestic Economy was already included in 
certain Examina?tions for Fdmales, but it did 'not rest 
on a scientific foundation, and the cohsequence was 
what idight have been expected : a knowledge of facts» 
(1) See Chapter I,, Section 2. 
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imuupporteJ by a knowledge of principles, wliicli the 
least shaking would upset, and rules without rationale, 
which wbujdyndv guide through a straight path. 

—ShoTJd •the snggvstions of Her Majesty’s Com- 
uiissiSuers be carried out on a liberal basis, and the 
provision aj Trailin''' ColL-ge.s “ for the instruction of 
Students'in the elements of Physical Science ” be con¬ 
strued 'into sojiieiliing ’hce the range of select know¬ 
ledge which has ]>een described under the collective 
title'of “ Scienco of Daily Lil'e,” a vast impulse will be 
given U) tlfc studios of both sexes in that utilitarian 
dy'ection, and valuable indeed will be the aid afforded 
by the Central Technical University, in supplying 
those Establishments with Instructors of the exact kind 
required, 'fbey^ will not only be fulU versed in the 
sedeef range of Elementary and Applied Sciionce to be 
exjx'inided to tlie Students, but they will have been 
specially trained for ini]'a.rting to these the best methods 
of infusing genuine notions by degrees into the minds 
of Children, through an attractive use of cheap, simple 
and partly self-made apparatu.-; thus illustrating in the 
tuition that fertility of resources under difficulties which 
Science is particu].,dy calculated to engender.(D 
• 

(1) Bceides tlio amount of SOrntific knowledge wliich may be reckoned 
among tlic luime necessities of Industrial Life, there are certain general 
notions concerning tlie Earth ,uiu llie lleavens of which the Child of the 
]K)orcst Lalioui-or slioiild not remain ignorant. It is essential therefore 
that tlic sjiecial Training Cotlcui's for School Masters, should afford them 
an jopportunity of acquiring an easy insight into the feading facts of 
A.stronomy, Geology, and Physical Geography, and it may he convenient 
thar the Science Professors supplied to these Colleges by the Central 
Univeraity, should lie competent to include these subjects in (heir teaching; 
but'at the*same time they must iTe able to impart"the art of introducing 
matters like these briefly, strikingly, and as far as possible in the form of 
recreation.—It is consoling to find that Pedagogy, or the Art of jpiparting 
knowledge, is beginning to receive in this countiy that attention which 
it has long enjoyed’iii Germany and elsewhere. 
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—pome years must of course elapse before tl>ose 
principles can have 'permeated the Teacliiiig Power of 
the ScliooLs of tlio Peoj)le, and in the meaii time, many 
Schoolmasters, Schoolmistresses, and other jwrsonii on- 
gaj:^cd in popidar Instj'uction, may gladly avail them¬ 
selves of special opportunities that will Ik^ olfcred them 
for imhiliing the Science of Daily and Industrial Lif(^ at 
tJic various Institutions included in tlie proposed System, 
and more jiartieularly at the (’entral Univci'sity itself. 

■— Besides the Scientific Teaching Power required 
for the Schools of the Peojile, we must take into 
account the Science Teacliers demanded at a rapidly 
increasing rate hy numherless Schools, Academies, 
Colleges', and Institutions for the Middle and U]iper 
classes, having a commercial or otherwise a practical 
tendency. 

— Next to Science at the School, we must consider 
Science at the Industrial Institute; that is to say, 
Scientific Instruction of an easy and attractive cha¬ 
racter, offered to Apprentices and Artisans in all jearts 
of the t'ountry, through the accommodation afforded 
hy Industrial Institutes, or hy any other of the Meeting 
Places for elevating jiurposes which it has heon agreed 
to include, for brevity sake, under that uame. The 
first step will hh to train and send out special Agents, 
or Commissioners cT Industrial Instruction, competent 
to deliver stirring Lectures in the Provinces on the 
practical value of Knowledge,—to organize on the j-iest 
principles eveay variety of Working Men’s Clubs, 
Institutes, Mutual Instruction Societies, Educational 
Museums and IKjading Booilis, &c.—to initiate Even¬ 
ing Classes of various descriptions, tod methodical 
Course! of Lectures on the plan adverted to in the next 
paragraph, and in short, to intrcMiice eveVy apjmopriate 



81 


Sect. 4.] t TBAINING FOB PBOFESSOBSHIPS. 

device for propagating- attainnient.s calculated to secure 
a sulistauttal scieTitific and artistic, foundation for lord 
Industries. 

—;It -v^ill be seen by the a.ccoirtit of a new form of 
Lectifring, fully described in (Jhapter 'IL, Sect. 3, under 
the title of ih(‘ '-’'-inauy Syct'. m, ’ that in order to 
follow u]t satistectorily tlu; foiogoing measurer of local 
orgauixation, ti c Centra' Technical University must, 
besides ordinary Class Teachers, train and send out to 
the various Institutions, Headers and Demonstrators 
whose functions will be duly expl.'ilned. 

.— The duties of the Central University towards 
Technical Colleges, will comprise in addition to the 
foregoing, the supply of a higher class of Pi'ofessors 
including Teclmologists. It is e.ssential that the Teach¬ 
ing Staff of Technical Colleges should unite to zeal and 
cleverness, that special training recpiired for making 
each Institution harmonize with the others, and all of 
them with the Ocniral and Provincial Universities. 
These qualifications should be pre-eminent in the 
person chaiged wdth the din r-tion of a College, for 
on him will greatly depend the stimulus given, and 
assistance afforded, tr. the Tndiistrial Institutes of the 
surrounding country.—The brains and hands required 
for the College Museum, must not he. forgotten; nor 
must either (he spur of /‘'al or the curb of prudence 
he wanting in the Chemical Laboratories; nor skilful 
supervision in the d’l cfnical Ateliers, jvhich may 
assume so much importance if the introduction of the 
Cornell plan of alternating study with work, should be 
found successful; and so gnuch more if the deficiencies 
of the present system of Apprenticeship should force 
JUS to seek a partial remedy in a special development 
of the J’echnieal Colleges. 


G 
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— We now come to the professorial staff of .the 
Provincial and Colonial Universities, and of'the Central 
Technical Univer.sity itself,—to that body ,with many 
members, of which the influence for promotingindustrial 
progress and prosperity, will be immense, provided it 
be of one mind. It may bo assumed that fho affiliated 
institutions of this grade, standing prominent in all the 
great Technical Divisions of the Empire, may in due 
time be able not only to train many Professors for the 
subordinate Colleges and Institutes around them, but 
to rear in some measure their own Staff", yet if the 
Centra] University makes good u.se of the superior 
resources resulting from its j)osition, it will have no 
difficulty in maintaining the welcome ascendancy of its 
benefits. The best local men will teel that something 
is wanting to their scientific culture, till it has received 
the finishing touch at the Metropolis, and every possible 
inducement for resorting thither will be offered to them, 
for the sake of the centralizing influence which their 
improved and systematized abilities will harmoniously 
exercise in their several localities for the general good. 
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SECTION 5. INDUSTRIAL AND COMMERCIAL 
ECONOMY. 

Borilering on o.i!' side on Poliiieal Keoiiomy, ami on 
amitLer ovcrlapj/lug Social Economy, tin- department of 
enquiry designated by the above lilie, and wbicli miglit 
also be styled the Philosoi’hy of Industky and 
Ti!AT)K,’ must be managed with particular caution at 
an Institution like the Central Technical University, in 
order to avoid all semblance of class or party bias ; but 
there can be no doubt that under judicious treatment, it 
may hi*, made to allbrd additional claims to national 
resjiect and gratitude. Industrial Economy, as we will 
brielly denominate it, should be taught by Men of first- 
rate abilities to advanced Students, either aspiring to 
Diplomas of Excellence in important industrial or Com¬ 
mercial Pursuits, or in training for Technological Pro¬ 
fessorships.—Then aa-ain its essential })rinciples should 
be diffused by gentle permeation among all grades and 
denominations of Student:;, and through almost every 
branch of instruction, in the manner best calculated to 
exercise a harmonising influence among the varied 
elements of which the Tntustrial commuiii^ is com- 
pose'd*.—It may not be amiss to consider a few of the 
means by which that teaching, and that (diffusion, may 
best be rqpderei safe and successful.—Repeated stress 
has been laid on the reputation for disinterestedness 
apd impartiality which it is of vital importance that 
the Central Technical University should maintain, as 

G 2 
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an indispeiisalile means for obtaining the confidence 
and co-operation of'other Institutions. Accordingly no 
Profe.s.sor will be appointed to a Chair, qf Industrial 
Economy, or Intornhtion.'d Commercial Law, who js not 
as well known fin- his discretion as for his abilifids. 

—The principles of ]mitnal support aijd reciprocal 
benefits on which should be based the relations of 
Capital and Labour, will ho advocated by the eloquence 
of facts, not of words. Well authenticated statistical 
details, somewhat similar to those given in M. Le Play’s 
admirable W'ork, “ Les Onvriers EuropeenS,” will afford 
materials foi- a j)arallol between the position of .the 
Engli.sh AVorkmaJi aTid that of his contim'iital Imjthrcn, 
and all other ]iarts of the Labour Question wdll 1)6 
discussed in the same earnest matter-of-fact style; not 
to justify foregone conclusions, hut to result in sug¬ 
gestive ones. At the same time prominence will be 
given to every well-organized Institution, and u ell- 
conducted experiment, by which, in this Country or 
elsewhere, it has been sought to bring industrial difti- 
cultie.s to an ecjuitahlo and satisfaelorv .solution. 

— Commercial Mcononiy will, as far as the diver¬ 
gence of the two subjects allows, l)e treated iti the same 
spirit as Industrial Economy. Bv enquiring with 
statistical accuracy ijifo the comTiiereial develoj)ment 
resources, and mutual relations of neaily all parts oi 
the Globe, the causes of the rise and fall of certain 
commercial centi'cs will become apparent with a power 
■ of in.struction, far above that of wordy warnings. 

— The questions of Prob'.ction and Free Trade, witli 
many others of analogous* cliaracter, are more easily 
and consequently more frequently determined by dog- 
matief rules, hut tliey will be more safely solved by^ 
thorough investigation of the particular circumstances 



Skct. 6.| ikonSTIlIAL ANV OOMMEBCfAL ECONOMY. 85 

uf tlie resj^iective Countries, and the same jiroceiis of 
enquiry will lead to tlu' adoption > International Com- 
inercj’al L;w.s so ouc’ nctcd a- .eallv to Le I'onds of 
common ifiteira^r and woi’ii.aiieiit <rood-wiJI.* 

— As feqarus tlie pentlc and yvadiial ])ropagation 
of soniid.notioi.- '.f didnstri..! Ei-ononiy among tlie 
Indus'trial Coinn.iinity at large, tliis icsidt will naturally 
follow when the wholesoiuo leaven of Seicnc is intro¬ 
duced into the minds of the rising generation. Though 
in small quantity,it will by a sjioiitaneous jirocess of fer¬ 
mentation, expand and vivify the intellectual iacultics, 
aiTd provided their exercise be di.sereetly directed by 
those who wdll have tJie opportunity of combining 
with the fmi'dions of a Teacher the influence of a 
Friend, we may look forward to better industrial times. 
The enlightened Enqiloyer will see more clearly how 
much the interests of his men are his own, and the 
clc'vor AVorkman, alive a..d active in all the concerns 
of Daily Life, earnest and industrious in applying his 
attainments to his work, and intelligently thoughtful 
in turniiig them to the best account for ' lie welfare of 
his home circle, will be ever ready to apply the same 
clear-headedness to • social relations, in a spirit at 
once conscientious and conciliatory.d) 

• 

(1) The follewiiiR It froffl a Letter which I ucldrcsscd in March 18G7 to 
the Secretary of the ijalamrerV i riend Society•“ It is through science 
tMat the working man lay render his position more secure by increased 
ability to earn, whilst he adds to tlie vulno of his earnings by an im- 
jirov'efl and more thoughtful expenditure; and if master and man can 
both I'ounteract high prices by knowledge and inganuity, the chances 
are that they may thus bo mutually enabled to live and to let live; and 
that by i.heir unite ' efforts, they ^ay yet renew the liest times of our 
industrial prosperity,” 
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SECTION 6.-FEMALE TRAINING. 

A praisewortliy desire is being manifested oli all 
sides, for a due development of facilities for the train¬ 
ing of Females in tlie various technical pursuits for 
which they are particularly well (jualitied, and it is 
evident that this department of operations deserves to 
receive a full amount of attention, in carrying out the 
main and affiliated portions of the proposed system of 
educational machinery. A few explanations may how¬ 
ever he necessary in introducing this subject, to obviate 
misapprehension. 

hlothing is easier than to show that a Workman is 
likely to give more satisfaction if his intelligence and 
skill are assisted by a good training in the practical 
elements of Science and Art, than if such assistance is 
withheld; but when an attempt is made to transfer the 
argument to the other sex, too many jiersons will try 
to stop the way with a barricade of hollow prejudice, 
strengthened here and there with real anecdotes of 
Girls whose heads were turned, or tempers spoiled with 
Learning. Tlie fact is, that to the want of a discreet 
and judicious selection and adaptation of the suhjeetb 
taught, is in most cases to be ascribed the failure of 
the teaching, fi,nd that in female as in male education, 
the jirime condition of success is that it should be to the 
purpose. This i-emark exterds even to those young 
Ladies who are in a position to be able to select pure 
intellectual refinement for the purpose of their study,* 
and who can afford to attend fashionable" Lectures in a 
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fiisflioiiablu, lieighbonrijood. Ft would be a matter of 
great iiifeiest to review file uuiuerous opjiortunitief-' 
alread}^ cjfftred tL''Tri t'or acquiiin^ a higli slandard of 
cultui^e, sLowing to uliat cxiiuit the I'osults arc satis¬ 
factory of otbei vise, wbat furtber' Institutions are 
re(]uired,^iTfd gi-nciall^y sjieakiiig, lu wbat directions a 
cultivated fcnial" mind may find tbat satisiactory con¬ 
sciousness of lime well epeui, in tbe bopo ol wbicli those 
wlio. attempt to soar above their natural sphere of 
action, are so often disajipointcd; but these questions 
might lead us too far from out present Programme, 
add mproover they are in a promising way of solution 
through tbe enlightened labours of tbe “ National 
Uiiion for Imjiroving the Education of Women,” orga¬ 
nized under tbe liigliest patronage through the praise¬ 
worthy origination of Mrs. Wm. Grey. 

Two chief classes of legitimate purposes meet our 
inquiry in the femalo as in the male department of the 
operations of tbe pro))oscd University ; namely, direct 
training for Industrial or Commercial Occupations, and 
Training of Teachers. 


A. Training of 1' emnlcs for Industrial Pursuits. 

• 

Several Female Occupations worthy of note will 
occur in the Am lytical' Iteview of Industries in general 
(Chapter V.), anU a better opportunity than the present 
one‘will then present itself for canvassing various 
matters of detail respecting Female Em^oyments. In 
the meantime H may be jnentioned that the scientific 
instruction invplved, is generally of a limited range 
and simple character. 
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B. Training of Female Teachers. ■ 

The introduction in the Primary Education the 
People of select rudimentary notions of the Natural 
Sciences, applied lo the familiar concerns of Daily Life, 
is not by any moans an advantage to he confined to the 
Boys. On the contrary, as far as the comfort of the 
Home and the health of the Family are concerned, a 
tincture of common sense based on scientific principles, 
is peculiarly neces.sary for those on whom in the natural 
order of things will devolve the care of the household. 
A slight distincli(.m may lie made. For instance, the 
use of the Mcclianical Powers is rather an affair for 
Men than for Women, but the many functions entrusted 
to the latter as regards food, clothing, cleanliness and 
the like, call loudly for a clear appreciation of what 
is right or wrong according to Nature’s Law.s, and this 
appreciation is most efficient when it has been acquired 
at an early age, and has thu.s become instinctive and 
habitual, i^ssuming these jirincijiles to be recognised 
and put in practice, a change will supervene in the 
training of Schoolmistresses and other i'ernale Teachers 
engaged in Primary Scliools for Girls, even ntore marked 
than that in the case of Male Teachers, because hitherto 
Science has unfortunately been considered as altogether 
uiicongcnial to the female mind. 

The means adopted will be the same for both sejces: 
—Fir.’ftly as r4gards the present Members of the Pri¬ 
mary Teaching Community, Mistresses no less than 
Masters will have liberal opportunities offered them 
by the, local Technical Colleges and other Institutions 
affiliated to the proposed system, for learning the' 
“ Science of Daily Life,” and how to teach it. Secondly, 
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th(?Central University will reckon amongst its essential 
duties, to provide tlie Training Colleges for Females no 
less than tiiose for ilale.s, with Professors thoroughly 
qualified 'to raise future Mistresses to the required 
scientific Stiindard. There is no reason why some of 
these Professo)-s„ l.'eing intended for Female Colleges, 
should not themselves he Females. 


'Hie question of the assistance to be afforded by the 
Central Uni'versity in reference to Schools of various 
descriptions for the Daughters of the Middle and 
Upper* Classes, is much more intricate, and must in 
great measure be influenced by the operafions of the 
National Union for lm])roving the Education of Women 
of all Classes.^i) In the meantime the following Courses 
of Insir'uction may be pointed out as likely to be in¬ 
cluded in that assistanc'', and to be followed up with 
special Examinations and Certificates. 

— A Course on Female Pedagogy, considered both 
in its general bearings, and in reference to the various 
social levcds. The Course should include the purposes 
to be aimed at, uidl the most ajipropriate means of 
attaining ^hem, adding to the essential moral and 
hygienic rules and considerations, those appertaining 
to practical School Mamg ment and Discipline. The 
whole to constiriitfi that professional knowledge which 
every person having c' oge of a Ladies' Sehool ought 
to possess.^®) 

(1) .Address; Miss Louisa Brough, Secretary, Wtmen’s Education TJnion, 

112 Brorapljm Eoua, S.W. • 

(2) Besides the val.uablemateriaifl for such a Course that can be obtained 
from the above-mentioned Women’s Education Union, I may point to the 
inggestive matter contained in a late Bulletin of the ‘ Belgian Ligue de 
I’Enseignement,’ and especially to the highly interesting description of a 
Model School for Girls near Eorschach, by the Lake of Constance. 
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— An E.\|)osition of tlie “Science of Daily Life,” 
conforinnLle in its range of Elementary and Applied 
Knowledge, and in its level of difliculty, to the.ffrade 2 
Course proposed for Working Class Students, bfit altered 
in tlie selection of examjdcs as well as in the stylo of 
language, to suit a high mental culture aird liahits of 
social refinement.^) 

— Detached Courses on interesting branches of 
Science, specially arranged, and being either fui'ther 
special developments of those included collectively in 
the foregoing raTige, or careful adaptations of othei's, 
such as Astronomy, I’hy.sical Gleography and the^ like: 

It is proposed that the Courses of Instruction indi¬ 
cated under these three headings, and such others as it 
may be found expedient to add, shall be held either in 
distinct Female Departments of the Technical Univer¬ 
sities and Colleges, or at specifd affiliated Institutions, 
and that, the most liberal facilities for regular attend¬ 
ance shall be offered, not only to Ladies engaged in or 
intended for the directing or teaching staff of Middle 
or Upper Class Female Educational Establishments of 
every description, but particularly also to Resident and 
Daily Governesses.—To establish in various parts of 
the Country, Female Scholastic Ti'aining Institutions on 
the most approved principles, where the above attain¬ 
ments would be judiciou.sly associated with a selection 
of the usual ones, to provide for a constant supply of 
suitable Prbfe.ssors, and to organise reliable Examina¬ 
tions with Certificates of uniform Standards, would be 
a work which the Central Technical University with 
its ubiquitous affiliations would be particulafly com¬ 
petent to undertake, and the satisfactory accomplish- 

( 1 ) It may be well to have also a more advanced Course corrcsi»iiding 
to Grade 3. 
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Dielit of wliich, would be the mcaus of vastly improving 
the chances of health and liajij'iness among futuie 
geueratijns. ■ It i- niDreover tltvou^h Science discreet!}^ 
blended dfith moral influence'^. Iluit young Ladies must 
learn the secret >'f crowning life’s real enjoyment with 
tlio satisfaction of rnalnng end-, meet. 

There are a large number of Occupations, some 
app7-oaching in cliaractex lo those wo have been 
considering, ol.hers shading off lo Industi'ial Pursuits, 
which might be benefited by arrangements more or 
loss similar to tlio foregoing. It will suffice to indicate 
by way of examples, those connected with Reforma(ory 
and Mission Work, wdth District Visiting and Poor 
Relief, witfi the cai’c ol' fho Sick, with certain forms of 
Domestic Service, &c. 


SECTION 7 -PUBLICATIONS. 

It has by this time become sufficiently apparent, that 
in order to be of real benefit, the proposed or any other 
National System of Tecbnical instruction must acquire 
general acceptance aiid uniform interpretation for its 
sebeme of Studies, n- metlio'l of liixamiiiations, and its 
standard of. Awards. It has also become evident that 
a (lentral Technical University charged with accom¬ 
plishing this result, wliil.,t 1. will need, and must strive 
tfi deserve the h arty concurrence of local Institutions, 
mugt cheerfully suppoia Me chief onus of'organizing 
the operations, and providing the educfrtional Rolling 
Stock; the more so as it is only by means of several 
decided innovations, that Scientific Studies and Exa¬ 
minations can he popularized. Each of these innova¬ 
tions will successively be made the subject of special 
consideration in the following Chapters, but our present 
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purpose of getting a general and connected notion'of 
tlie modm operandi of tlie proposed University, requires 
that a few moments’ attention sliould ho bewtowed on 
the literary o*r editorial portion of its labours. 

Any iNSTUiicTiON.^n Boaiiu or Committee that may 
be charged with prejiaring the Educational'Itcquisites, 
whilst the Architect is preparing the Building, will not 
have the easier task of the two. A great, part of what 
will be wanted, in the literary line, will have to be 
created; especially the popular Text-books hereafter 
described (Chapier IV. Section 5), giving in two pro¬ 
gressive Grades the Cour.ses of Gknkiul Sc inN’i'ime 
Foii,vdatio\, Elementary and Applieil, of which every 
Student will be required to pos.sess a certain knowledge. 
They will be troublesome to compile on account of the 
difficulty experienced by high-fed minds in stooping to 
meet minds accustomed to a low diet. But when this 
task is done, the consciousness of the benefit coiil'erred 
thereby on the teaching community, and through it on 
generations yet untaught, will be proportionate to the 
difficulties overcome.—In the higher Guides, existing 
Books, or selections therefrom, will be utilized under 
advice and guidance that will greatly add to their value. 
(Chajilei IV. Section ,‘i.) • 

Another litei'ai'v task of greater magnitude will be 
to prepare two series of Industrial and Commercial Text 
Books; viz. a Junior Series of Hanhisooks correspond¬ 
ing to the ‘ requirements of Minor Students, and .an 
Advanced Series of Manitai.s suited for Major Students; 
each series to bo also printed for reference as a Tbounical 
OTCLOP^DfA (Chap. IV. Sect. 15). The prepaVation of 
these voluminous works, and their pubfication with an 
abundance of superior Illustrations at a very reasonable 
price, to say nothing of keeping them up to the latest 
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tedinical improvements by menns of frequent Supple¬ 
ments, an5 of occasional new Editions, are labours of 
which only.a lowcrl'iil Body, sure of the general 
appreciation of its disinterested exertions) could afford 
to give the benefit to the country. 


SECTION 8.-THE MUSEUM AND DEPARTMENTS 
CONNECTED THEREWITH. 

A. Visual Instruction for the Industrial Institute., 
the Tecliniral Colkuje, and die Central Uni- 
vcrsiti/. Leading Principles. 

VrsnAT, Ixs’i'KiicTioN, long valued in Germany under 
the name of Aiirchammijs-Unterrielit, has deservedly 
obtained much favour in England, hut still leaves groat 
room for improveme.it. It is intended to he developed 
to the utmost at the Central University, both as regards 
its constant use, and also as regards the publishing of 
Diagrams and other Illustrations, more correct, better 
executed, and cheape’' than it is possible for them to be 
su[)plicd as a, trade speculation. 

It is in’the Mijsioom Dkpartment pf the proposed 
University that yi,sual Instruction will display its 
varied resources with peculiar advantage. Though its 
Collections will necessarily depend to a considerable 
extent on circumstances which cannot at pre.sent be 
foreseen, a number of points are ripe for consideration, 
involving principles and purposes susceptible of general 
application, which bring them within the compass of 
.the present Chapter, though they may occasionally run 
somewhat into details. 
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The Central Techuicnl University will have attached 
) it, a Technical College, and an Industrial Institute, 
lodels ol' organization and activity, and.etch having 
;s Muiscum •which will consi.st of A]>paratus and II- 
jstrations wanted fi'oni time to time for teaching*pur- 
oses, and as far as jtracticable permanently di.splayed 
m the instruction of the Students. Adding to‘these 
jpositories that of the University itself, we see that 
iree distinct typical Museums will he offered for ])ro- 
incial and colonial imitation. They will he very dif- 
■rent in their scales of development, hut all tliiee will 
ave more or less for their nucleus and, starting-point, 
le Illustrations required for a Course of Studies on the 
inge of practical knowledge, jrrejmratovy and applied, 
hich has been described as the “Science of Daily Life.” 
An Industuial Institute of humble mean.s may be 
aliged to content itself with a course of the simjilest 
andard, namely Grade 1.—Of the a])paratus, Dla- 
rams. Chemicals, &c. appertaining to the ) ire juratory 
[vision, only certain portions are suited for display ; 
at a highly instructive little Museum may be formeii 
, a small expense, and in a small space, with the 
lustrations of the second division, reju'csenting as they 
3 in methodical succession, the several Departments of 
OMESTir and Sanitahy Economy. (See Chajiter IV. 
aetmn I.) It is evident that an intelligent Student 
specting Class after Class of this Economic Coli.ei^ 
ON, with ‘a printed Course of familiar Lectures^ in 
ind, will have as near an equivalent to the advan- 
ges of oral teaching as can well be desired, and 
irticularly that it will hfford him an excellent 
minder if he has already heard the Course. Even 
this humble Grade the origin and process of manu-. 
iture of many of the Articles will hecessarily be 
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illuBtrated; for it would Lc impossihle otlierwije to 
convey a sufficient idea of their nature and relative 
value for wsq. Should the Institute include, a School 
of Design; many of the Art Illustrations required for 
its use, may as hinted elsewhere, be permanently dis¬ 
played to good advantage.—Ilc.specting other features 
of instructional or recreational develo[unen^, I cannot 
do better than again refer to the papers published by 
the “ Working Men’s Club and Institute Union,” 150 
Strand. 

In the M’useum of a Tecunioal College, devised 
for a more compi'ohensive and advanced study of the 
requirements of Daily and Industrial Life, the Techno¬ 
logical Illusti'ations will assume increased im'portance, 
giving as far as possible an insight into the rationale 
of all tlie most noted Industries.t^t Associated with this 
Groundwork of Practical Knowledge will be:—Istly. 
Illustrations of Art., ]'ure and applied. They need not 
be very numerous, but should be carefully selected, so as 
to present a choice variety of marked types.t*)—2ndly. 
Any available materials susceptible of attractive and 
instructive display; such as: Illustrations of the 
Zoology, Botany, Geokigy, or Archaeology of the neigh¬ 
bourhood ;(*), Astronomical, Geographical and Historical 
Charts and Apparatus; Models of Mhchinery, &c. 


(4) In each locality particular attention should he paid to the Illustra¬ 
tions of Industries prevailing in the uoighliourhood. , 

(2) .Some of the Indications given furtlrer on in reference to the Art 
Department of the University Museum, would equally «pply to the case 
of a ■well-developed College Collection. The value of Chromo-lithography 
for reproilucing at a cheap rate select works of the best Masters, baa 
alrea ly been inentioned. 

(8) “ The museums’ of less import&nt towns are generally very incom¬ 
plete. They too often consist of specimens unconnected with each other, 
thb gifts of travellers possessing little or no knowledge of natural history. 
When they are the insults of the lalx)urs of some local naturalist or ol 
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3rdly. Anything that may be ibund suitable for display 
in conneetieii with the Mathematical or Classical 
Studies carried on at the College, ' , * ^ 

Generally speaking, it will be the policy ofprov.incial 
Technical Colleges, to unite within their walls *every 
Scientific, Artistic, and Literary Instruction of which 
their District may bo in want; I'or where resources are 
limited, as in most country Towns, strength lies in the 
concentration of patronage. In a vast and wealthy 
Metropolis division of labour becomes possible and 
desirable. Whilst other branches of Education aie 
attended to by other Institutions, (;ach in the spirit-of 
its calling, the special task proposed to be entrusted to 
the Cenfral Technical University, that of organizing 
and maintaining an improved educational status of the 
Industrial Community, can only be accomplished by^ 
that practical and utilitarian s])irit which characterizes 
Industrial Enterprise; and in its Museum as well as in 
its Lecture Halls, nothing will as a rule be admitted, 
which has not a bearing on tbe t(;chuical success or 
physical well-being of the Industrial and Commercial 
Population. 

As in the Institute and the College, the principle 
will be upheld of first making the proposed Studies 
point out wfiatever objects they require by way of 
illustration, and then displaying for the best advantage 
of the Public, as well as of the Students themselves, 
such of these objects as are suited for display...The 
more purely scientific Apparatus will probably be 
accommodated in or near the Lecture Rooms, but with 
the objects illustrating Science and Art applied to 


some provincial society they are exceptional, and sometimes of great 
value.” ‘Fourth Rcp)rt of H .M. OommiesionerB on Scientific Instruction 
&c, Ariril 1874. 
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DaMy Life aiul Technical Industry, will be constrycted 
an Educarional .Museum, intelii,u^ildo and profitable alike 
to the Students specially concfiiied, and to tlie miscel¬ 
laneous 'Visitors repiosonting the thirst for knowledge 
of th(fneighbouil’,ood. And liero it must be distinctly 
remembered, that as - sine qua .wn of the success of a 
University intended to be patronized by tli'^ vVorking 
Classe.s, it must ue situateu in a 'Working Llas.s Locality, 
cheap, indii.-^lrious, decent and not overdone with culture, 
whore Leoj)le arc not I'astidious about the cut of ii coat 
or the material it is made of. 


li. Rules for (hiidance in Collecting Materials. 

The majority of the old Public Museums have been 
the creations of opportunity rather than of deliberate 
design, and consist of gifts rather than of purchases. 
(kmseqnently their growth is ofhm distorted through 
wealth accumulated in one de)>artmont, whilst another 
remains jioverty-stricken, oi is conspicuously absent, 
and there is an tnicomfortable incongruity about them, 
because they have '' '< enriJ'cd wnh cohections formed 
with difl'erent views from tho.se with which their first 
nucleus was produced. Then again a large proportion 
of the Museum ( uriositi''‘-' ’ ought homo by travellers 
lijmr distant clinu's. are sensational rather than educa¬ 
tional ; or if they sup; ’ missing links ija scientific 
serie.s, they speak to the learned, and ary mute to the 
Working Man. For these and various other reasons, 
if we subpiit to an impartml analysis the benefit sup¬ 
posed to be conferred on the masses by the' frequent 
inspection of Public Museulns of the old type, we find 
that it consists* more in rousing the intellect than in 
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feeding it, and less in mixing recreation with study, 
than in preventing its being mixed with vied. 

The Museum of the Central Technical (University 
will be got together on different principles. •'As soon 
as the genera] Schedule of tiie proposed OourSes of 
Study ha.s been made out, and the necessary .Illustrations 
of every kind have been ascertained, the.se will be 
mentally digested together with the intellectual require¬ 
ments of the .surrounding Population, an eye being had 
at the same time to the available means and space. 
Thus a few distinct Collections will suggest themselves; 
each of these according to its nature and purpose will 
divide itself on paper into Clas.se.s, Sections, Groups and 
Sub-groups, and on this canvas. Science and Common 
Sense will assist each other in methodically inscribing 
the future contents of the Museum. To make the list 
for each Department sufficiently complete, the assistance 
of special Experts will be called in. To prevent any 
Department from expanding out of due proportion to 
the rest, special zeal will be restrained by general 
snpervision.ti) 

The Working Programme being completed, and a 
place devised for everything, the task will begin in 
earnest, of getting everything to its place. In the 
practical accomplishment of this, a certain discretionary 
power must be allowed, and considerable fertility of 
expedients called into action; for resources which one 
has had reason to reckon on may not always justify 
one’s expectations, and on the other hand certain sets 
of articles may come in, rather beside the exact line, or 
out of due proportion to otfiers, and yet toa valuable 


(1) Respecting suggestivo Inventories and Working Programmes that 
may be inspected at the renovated Twickenham Economic Museum, see 
the Note at the end of tlio first Section of Chapter Illf 
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to refused; but on the whole, if tbo Progranjme is 
really the woik of experience, foretliougbt, and dis- 
intereste^rteas, and if' the sanic principles preside over 
the expeilditure of n liberal subsidy in realizing it, the 
proposed Musei.'uwin rapidly accjuire sound educational 
efficiency^ cmd in di.v season bec'^me an acknowledged 
rnodffi of its kind. 

The willingness of Manufacturers and Tiadesmen to 
come foi wai d with their contributions on such occasions 
fo) the sake of the advertisement, will (»e turned to 
account as far as it is found to work in the right direc¬ 
tion ; but implicit confidence must not be placed on 1 his 
resource, which is often too much relied on. Eager- 
r ess for increased publicity does not always proceed 
from consciousness of merit, and the best industrial 
gems are sometimes kept away by shyness, or the pride 
of worth. A certain amount of expenditure will be 
w'cll employed in filling gaps left by speculative gene¬ 
rosity, and in procuring for instructive censure at the 
Lecture Table, articles which if accepted as donations, 
would become entitled to silence. It is generally the 
etitpiotte of Public Museums to avoid the responsibility 
that might be incir .ed by explaining the merits or 
demerits of the various Art’'des; but the Central Tech¬ 
nical University, strong in its unbiassed'sense of duty, 
and in the practical abhiiies of its Piofessors, will make 
it*a rule to affoad, through the Labels and Handbooks 
of tj;e Museum, no less than through the Verdicts of 
the Laboratory and Lecture Hall, a plain‘and salutary 
guidance to all who seek it. 
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C. Rule.‘< for (hmhnce in Arra7igemefilfiin(/ 



iKtJy. Tlie const.vnetioii of flic MiiRKTiM,'liko tliaf of 
every otlier pari of tlie Univer.sity lliiildiiig.s, will li(' 
in strict accordance witli its pnr'pose, ami its ceueral 
style of Decoration will lie a lesson of neatness witliont 
jiretence. 

2ndly. The Stands, Glass Cases and other Filtinjjjs 
and Appliances of every kind, will he thonp:htfniry 
selected or contrived with a view to the following 
desklpA'ata: — 1^1 

— Adaptation to space and light. 

— Easy conveyance to the Lecture Hall of ])or- 
tions of the Collections not ]iossessed in dujdi- 
cate. 

— Easy intorjiolation of unexpected additions, or 
exchange of unsatisfactory Articles oi' Dia.grams 
for lietter ones. 

— Convenience for keeping I’ictorial Illustrations 
and other acces.sorie.s near the Articles to which 
they appertain, and generally for com]iactly 
grou])ing together the often heterogeneous be¬ 
longings of each Subject; references being made 
to those which on account of their hulk or other 
causes'must be placed elsewhere. 

— Convenience for close inspection of objects 

(1) VariouR Illustrations of tlic devices and appliances adopted for 
these purposes at tbo Twicketiliatn Economic Museum, aro preserved 
in the depository erected on pait of the site which it occupied before its 
destruction by fire on the 5t,h of April, 1871. 
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reijuiriiig il, and idv showing a good ainonnt of 
snid'ace with small (|uanl'dc‘s, e.g. flat 
a^iJ* g'Jaz', 1 Ic',cs witli niovcahio hottnnis. 

E*xclii^;ion o; Dust and Smoko, rrcservation 
from 1 O'sots, Damp, and oilier Causes of de- 
tovioVat am.. 

— haciliti s for freono.nt Cleaning. 

lirdiv. All rcasonahic prooautions will he taken 
against Fire, hv appropriate modes oi Construction and 
Mafoiials, l\y !i ready Waler-.-jupiily, tind by good 
• jTraeti^al regtdations. 

■Itidy. The order of the Deptirtraents in each Division 
ol'the Museum, and of the Articles in each Department, 
will, as nearly as conveniently jiossihle, tie that adopted 
in the Courses of Studies, and in the corresponding 
Text, Books ; so that these may he used by the Students 
in dieir regular visiis to the ajipropriate parts of the 
Museum, after the respective Lectures or Lessons. 

5thlv. In order to secure the full benefit of the 
foregoing suggestion, the arrangement d the Stands 
and othei- Fittings, and of the passages or gangways 
between them, will ■ • such .-s to induce even the casual 
Visitor to tnke things in fl’uir proper order, lie will 
he guided by suitable indications, and* referred occa¬ 
sionally fiom one part ol the Museum to another, as 
t?om one Chapt,; lO another in a Book. 

(jthly. What is saflK.mit for an advanced Student, 
would he bewildering for a Beginner. . Accordingly, 
ceriain indications, as for example Tickets of a par¬ 
ticular colour, or bearing the words “ commonly used,” 
will jioint out to him for special notice the things that 
every one ought to be acquainted with, and a special 
Gfuidebook will tell him all it is most essential he 
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should know about them, in so companion-like a Way, 
as to leave the least possible room for regretting the 
absence of a Demonstrator.0) It is evident |,that any 
intelligent person desirous of mastering a given range 
of scientific or technical information, who in successive 
visits to a Museum thus organized, attentively collates 
what he reads with what he sees, enjoys as near an 
a])proximation to, and as good a substitute for, a series 
of oral Lessons, as can well be devised. He has not 
the advantage of witnessing experiments, or of being 
able to ask questions, but he has that of adapting his 
visits to his leisure, and his progression to his mental 
strength. 

7thly. Instructional Labels in bold type will court 
the Visitor’s glance, and Ibrcibly impress on his mind 
condensed abstracts of information particularly de¬ 
serving his attention.^®) 


(1) Tho plaij of having the ohjeetR orally explaiiieJ to successive groui)s 
of Visitors has hccii tried, but uot found to answer where Visitors are 
numerous. 

(2) When first 1 began organizing my Economic Museum, I intended to 
have everywhere in convenient proximity to the various articles displayed. 
Instructional Labels, giving the required information concerning them; 
and this plan was carried out in a portion of the Food Dejiartment ; but I 
found that if adopted throughout, it would add too much to the difficulty, 
una\oidably great, of arranging a multitude of illustrations of all kinds 
within convenience'ot inspection, and moreover that tho few persons who 
would take the trouble to read so much printed or written matter, would 
prefer taking it home with them in tho form of a Hand-lxiok. I consider 
that in the enlarged Food Collection instituted at the South Kensington 
Museum, and,since removed to Hctlinal Green, a wise course has been 
adopted in displaying only condensed abstracts of pithy infonnation, 
which could be prhited in largo tyjic und read at some distance. Tho Col¬ 
lection of these Labels, csjiccially of those giving food analyses, is highly 
instructive, and has proved of great service to many local Museums, 
including my own, to whicli they have been courteously distributed. 
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1). The Econonnc Collection.! 

• 

TTic ('ollecti'^n of all others thii.t will equally benefit 
the Public* at lar^e. and the- Viiiversity Students, will 
be that iilusirating the A])))lications of Science to 
Domestic and Sanitar} licoiioray. The Scie7ice of 
Daily Life, as ab’eady stated., has two Divisions.® 
'I’he one consisting of a groundwork of Elementary 
Science is‘not easily taught b}- motionless display, and 
^/isitpi's who .wish to see its paraphernalia, will be 
lecommoiidcd to see them in action at the Lecture 
Table. I’he other Division on the contrary, extending 
over the ])IctuTesque ground of Aetlied Science, is 
j)articul.irly adapted' for supplying to the Public at 
large, in an attractive form, the principles of Health 
and ('omfort, whilst at ilic same time, as the origin and 
progre.ssive manufacture of many things must be gone 
into for understanding their nature and value, it sup- 
])lics to the Technical Stuneni, exitellen^ Technological 
Practice. Accordingly this Economic Collection, 
developed on neaii' the s.u ic plan as that j)roposed for 
a College jMii.seum, but on a vastly expanded scale, will 
rec'ive e\'erv caie and attention that ftiay render it in 
all respects a standard f r general imitation, and a 
•national })lace 'f i’eference. 

tl) The word Economic applied to a Collectioii or Museum, implies when 
tali on in its fullest sense, that the contents illustrate Domestic, Sanitary, 
Industrial, Educational, and Charitable Econo.ny.—A brief account of 
the Econpmie Jljvement, and sf the fomation of the Twickenham 
Economic Museum, will be fmmJ in the next Chapter. 

(2) See the Syllabus in Chapter IV., Section 1. 
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E. The Industrial Colkdion.^ 

Besides tlto amount oi' tcclinological Iltusti’alioiis 
which a])pertain to a conijilete Economic (Collection, a 
gi’eat many others of less genenil interest, will he 
required in an Institution where Technical IiKlustries 
will he constantly the order of the day, and where 
their study will lx: pushed by some to its utmost limits. 
It will therefore have to be comsidered to what extemt 
the technological .should bo so])arated from the ecor. 
nomic Illustrations, and transferred to a distinct Indi'S- 
TiiiAT, (loT.LECTiON. Aiuoug varioius points that will 
have to be determined re.si)ecting the latter, will be the 
(piestion whether new Inventions and im])rovements 
should be exhibited for a time as such, in a special 
Department. 


E. The Commercial Collection. 

t’oMMEiiCE that su])plies Daily Life with its neces¬ 
saries, and manufacturing Indu.stiy with its Raw Mate¬ 
rials, is well enb’tled to have a division of the Museum 
to itself, where many of these things may he exhibited 
over again, under the entirely dilferont light thrown 
on- them by a geograjdiical classification ; that is to 
say, by arranging them, not according to the purpfise 
for which thet arc employed, but according to the 
Country or Region which supplies them.(i) Charts of 

(1) The late Sit- William Hooker, to whose enlightened administration 
Kew Gardens owe so many u,seful attractions, fully admitted the princijilo ,, 
that differences of purpose, classifieatiu]i, and exjilanation, may make very 
distinct Museums with nearly the .same materials. It may ki remarked 
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Gcologiciil,, Pii .siv.;al luid Mci'oiologieal (.Teography, 
with otlicl's sli()\' "ig (lie'coil.'- , :eiit ranges of natural 
and artiliJiiid jirodi.eiior. Tauli'-oi’h’oinmercial Statistics 
brouglit to till most striking tbrm oi‘ visuaf expression, 
and in short e'ei"-t’,ing lliat g’-niliic illustration or 
jirinted lual'ti'i can jegitimaioly >io, will he done lo 
ennan’cc the jua-tical value of this Colled,on for all 
interested in coirmereial transaehons. 


• (i. The Art (hllirfhmr. 

'I’lie*extent to wliidi it may he dcsirahlo to develop 
the Art Callery of the University Museum, will in 
some measure he in inverse ratio to the facilities which 
the pioposed Ustahlishmeiit may ]K)ssess for intercourse 
with South Kensington and other Art Centres, and in 
direia, ratio to the d( sir 'hlencss ol a local Collection.— 
For the present ii may suffice to allude to the following 
points. 

—The various Schools aiid high-art st.les of Paint¬ 
ing, Sculpture and Architecture, wilt he represented 
as thoroughly as • ■ 'imHt,.i;cos n.a) admit hy typical 
exanpiles, ciirefully selected for the instruction of the 
Public a.s well as of the ‘Students. A critical Guide¬ 
book or aitiilvij !C ramrie- -dll ]ioint out in detail the 
beauties and deh'dr of each work, as well as the general 
character of eacli Sclr ' .and Epoch.—A ihoughtful 
consTderation will be devoted to the ipestign of SrnJECT 
in Painting and Sculpture, and every endeavour will 
he made to icme not ontj^the visual taste, but also 

that an Economic Collection will display a far greater number of arte-,les, 
ajjd go far more uiinuicly into every interesting ^larticular conoorning 
each article, whilst iwCommercial Collection will multiply the specimens 
of a staple article by a far greater number of places producing it. 
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tlie .J>:sTHKTic sEN'i'iMENT of the Working Classes. 'The 
principles of selection to which Art Gallcriesjowe their 
origin and mode of, growth, differ too often from those 
which would best conduce to popular improvejaent. 
The commercial value of a Picture, which exercises a 
greater influence on the appreciation of advanced Con¬ 
noisseurs than they are always aware of, is to a great 
extent determined by other considerations than intrinsic 
merit, and the mere fact of rarity may make up for a 
multitude of sins. Sometimes admiralion for a. piece of 
foresliortoning or some other technical difficulty, sought 
and conquered, carries all before it; at other times"a' 
style of outline which would make a false impression 
on the minds of our Designers, and if imitated by them 
would lead to stiffness, is not only pardoned, but viewed 
with interest as “ cluisteness of contour ” in the produc¬ 
tions of some of the early Italian Masters, for instance 
FiiA Angelico and the Bellini, because mental allow¬ 
ance is made for initiative genius. Similarly a ready 
excuse is found by an Amateur for the ‘‘ (juaintnees ” 
of certain old specimens of other schools, which if en¬ 
trusted to Students not properly imbued with the spirit 
of the thing, would simjily lead to caricatures.—Tliere 
arc certain associations and conventionalities in the 
classical refinement of the upper classes, which rightly 
or wrongly, have a potent influence on their appre¬ 
ciation of the moral element in works of Art; but 
those whose eyes and minds are yet comparatively in 
a state of ntiture, may perceive nothing humanizing 
in the most artistic representations of bodily torture, 
nothing edifying in the most masterly renderings of 
voluptuousness, and nothing elevating in a drunken 
scene, even though portrayed by a Teniers or ‘a 
Brauwbk. The subjects painted by the latter in 
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particular art: taken from low life, of the mosj. uii- 
pleasing tlass. From the exl.raoi linary skill displaycil 
in the cjeiiitioi., tli:- excellei't cojouriiig, the correut 
drawing, and the liii' and ch:iracter of the design, they 
fetch a high prjc ; but this appreciation of connoisseurs 
should not Set'in e them a phiee i" the Galleries of the 
Foopl'o. Again, it would be of questionable expediency 
to exhibit without cornmeni,, tiie anachronisms of costume 
which disfigure certain jiroductions of noted artists, 
as for example of Bassanu and even of IIkmbrandt, or 
to display without exjilanation landscapes either deviat- 
• ing from nature, or copying from nature elfects vvhich 
are not what one would call natural, or violent archi- 
hctural ]ierspoctives which are only right when the eye 
viewing them is at the proper/'uc«s. 

—h rom the consideration of Ihe various styles into 
which oil-]>ainling diviih's itself according to the nature 
of tlio subject, whether History, Genre, Portrait, 
Animals, Landscape, Marino, &c., we pass to Paintings 
in Water-colour, and thence to a number of subordinate 
branches of the Arts of Design, the rc. pective capa¬ 
bilities of each ofwiiich should be illustrated by tyjtes 
meriting study ane imitati ui. The same applies to 
the various. Polygraphic .^rts, that is to say, to the 
Arts producing multiplieu impressions of casts. 

—Either incorporated wjJithe foregoing or arranged 
sSparately, as !.;ay be found expedient, will be select 
Chamological lliustratu^.o of the origin an*d progress 
of certain branches of Art.—If this Department is 
properly attended to, it may check the retrograde 
tendency observable in some branches after they have 
reached a certain degree of efficiency. An instance of 
this is afforded by Lithography. At certain times too 
the style of Pdlygraphic Art selected for a given class 



108 


THE MUSEUM, ETC. 


[Chai>. II. 


of siiOjocts, 8ay Pn'ofs of local Scenery, is less efi'efetive 
witliont, belli”' clieajier llian one previously i^-i fasliion. 
This tondcncy uii”liji similarly be cbockoJ» r 

—Disiinet in cbaracter, as exbibiting flic practical 
means ratber than llie intelleetual aspirations of Art, 
will bo a Tecbnolo”'ioal Scries, sbowing-for each notable 
kind of Artistic Productions tlie materials and 'ajipli- 
ances used, and exeinjilifyin”' every successive stage of 
jiroccss. 


II. The MiDiir J)ep(niinenf. 

Allied to Art by iioetical aftinity and liiinianizing 
power, and at tlie same time supplying, as we shall 
soon sec, materials of more than one kind for \'isual 
Instruction, Music next claims our attention.—It would 
be inexpedient that the Central Teclinical University 
should intcrieie with the work of the Academies of 
Music, that is to say, with the advanced teaching of 
professional A'ocalists, Insti'umentallsts, and Composers; 
but it will he (juite within ibs jirovince,-—to pro¬ 
mote in general, as a matter of principle, the judicious 
and frequent enlivenment of industrial toil with in¬ 
tellectual and physical recreation; and iuxondly ,—to 
promote in particular, by all reasonable means, the 
diffusion among the Working Classes of MusiC, the 
most elevating of all recreations. Thus for instance 
we may imagine in a part of the Building not re^iote 
from the Museum, Class-rooms for vocal, instrumental 
and theoretical Music, to which the University Students 
of all denominations will bS invited by instruction of 
the right soi t on the most easy terms. A particiilai' 
invitation will be addressed to persons preparing them¬ 
selves for Science Professorships at Ti'aining Colleges, 
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iiticl»also to Sclioolmastors and Seliooluiistrosses wlm 
may, as menti'iiied elsewlicro, come to the Univorsi.y 
for directpftslrucn'oii in tlic 8c;' ace of Daily Life, and 
the way of ti'achinjj; :t In Lli iaeutsHy Schools. Vocal 
Musiff associated witli thal iustnictam on the same 
)}riiiciplo of‘sli"wii,y how lo ’‘yi'Cid knowledge to the 
ma l iiitiiiii, hy n ducing diflicaities to the iiunhiMiii, may 
thvongli the insnumental’,-_) of these pojmlir'Teachets, 
hecoir.c for the rising genci'atioii a source of manifold 
enj;)yment, and a real cIkiiiii, against evil.—We I'cturn 
to the sulijcct of Visual Instr-ictioii hy entering a 
.spacious Music Jdall for choral, orchestral, and v.'ind- 
liand practice, along the walls of which are displayed 
Illustrations oi’ the history of Music, and of the several 
systems of Notation and Tuition used In various coun¬ 
tries, together with an assortment of good and cheap 
Instruments for the Million. Here may be seen the 
ingenious contriva.nces devised for heating time, and 
for the autograpinc notation of Music improvised on 
the Piano; also the appliances used in ordinary Music 
Printing. Here too, if noi mure convciontly located 
elsewhere, may he u.diibited the interesting collection 
of illnsti'ations oi' \' us kin Is, w.iiited for the technical 
Instruction pf Artisans engaged in the several branches 
of the manufacture of Mu,leal Instruments. 


I. ML'icellnneons Deparfmmtft. 

The question of healthful bodily exergise of ’ arious 
kinds, of Gymnastics and Athletic Pports, Swimming, 
Drill and the like, has redhived sufficient attention of 
late years to produce many devices of which Models, 
Drawings, or other representations are well worthy of 
display. They will however find a place in the 
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Hygienic Department of the Economic Collection, 
unless they should be so numerous as to deserve being 
formed into a distinct Collection. , ' 

Emigiiation has so much importance as'a last re¬ 
source for unsuccessful industry, that everything con¬ 
cerning it will be gone very thoroughly into by the 
Professors of Industrial Economy, whose business it 
will be to see that the peculiarly favourable, oppor¬ 
tunities offered through the relations of the Central 
University with all parts of the Em})i)'e, be tuimed to 
the best account for collecting reliable information of 
the kind that intending Emigrants re({uire. Any useful 
guidance it may be possible to give to the swarm from 
the industrial hive, either by the organizing of special 
Lectures in the proper localities, by the publication of 
special instructions, or otherwise, will be quite within 
the circle of the Central University’s initiation and 
supervision, though not ])erhaps of its direct and con¬ 
tinuous action. Still more evidently within the range 
of its attributes, will be to promote the Ibrmation of 
Museums of Emigration at London, Liverpool, and 
perhaps at one or two other eligible places. The only 
question, and that merely one of convenience, which 
will depend in some measure on the site selected f(jr 
the Central U'niversity, will be whether a Model Col¬ 
lection of this kind sliould bo included in its own 
Museum, or be originated separately elsewhere.—A 
small colleetion of special requirements for Emigrgjnts, 
&c., with indications of “ Self-help for Emergencies,” 
and contrivances of all kinds for lightening labour, as 
well as means of safety ptotection and convenience 
under the varied circumstances of travel, formed a part 
of my late Economic Museum ; but I perceived that t® 
do justice to so important a subject, a sffecial Collection 
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wou[d be Required, whicii I contemplated either as a 
Department of the East Loudon Museum, or as* the 
leading Aq^ture of n distinct establishment uniting 
every de'^ce for securing to Emigration the essential 
condiiious of success. The following are the beads of 
the skeleton^Pv'‘gramioe whioli I drew up with a view 
to a “Museum <>1 Emigration — 

Istly. The choice ol die future Fciherkuid. 

2ndly. The Exodus. 

.‘irdly. The new Homo. 

fthly. rnstruction and I'ccre.ition for sell and the 
• * ^rising fitmily. 

The deviations from the ordinary routine of Domestic 
Economy which occur in the life of a Soldier, or a 
Sailor, and indeed in many other special pursuits, 
deserve being made the subject of particular attention 
in their respective sjiocial Institutions. An interesting 
example of one of these is afforded by the United 
Service Museum, whore much care has been bestowed 
on collecting whatever n.igld, under noculiar pro¬ 
fessional conditions, promote personal health and com¬ 
fort.—It is in its b'd a hour +owards Institutions of this 
description that the Central Technical University will 
be able to show the dificrence between, obtrusive in¬ 
terference, and die welcome influence of disinterested 
aswstance. 
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.). Mmv.'i for fropacjathui Visotal hidr^uction. 

In order lo £.;’iv(' aetiviiy ;ui(l life to the dis})ensing 
of practical licnofit.s and asKistauee hy the (’eidi’al, Tech¬ 
nical University 1o affiliated Institutions, far and near, 
it is proposed to organi/.c among the Students and 
Junior Professors, an Association for carrying on hy 
partly remunerated and jiartly gratuitous Lahoni’, 
mental and manual, the following and other analogous 
operations, which are mentioned in connection with the 
Museum, because in or near it more lhan anywhere 
else, will the re(pn’red resources of (‘very kind he con¬ 
centrated 

— To furnish on demand full Instructions as to the 
general ](rinciplcs of selection and classification which 
should guide the formation of local Museums illus¬ 
trating Domestic, Panitary, 'I'cchnicaJ, and Pommercial 
Economy. For Institutions .sup[dying sufficient data 
concerning the local industries and resources, sug¬ 
gestive Progranmies and classified Lists of Desiderata 
will he specially prepared. 

■— Todistrihutc Samples, Models or Drawings of the 
best and cheapest Museum Appliarn^es, with addresses 
and prices. Also indications for turning to the best 
account eyery means juoservation and dis|)laj', in¬ 
cluding makeshifts that may he available where better 
appliances cannot he had. 

( 1 ) An opportunity will thus lie created for testing under favourable 
circumstances the ]irinciplo of the (lornell University, previously adverted 
to, of mixing in the Studies of Artisans, a .sufficient amount of remuneia- 
tive work to help them ihrongh their term. . 
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—5 To distribute Instniotioruil fjabols printed in bold 
Type, and *to supply in.sti’Ui^r.ions and iiiformatioti ibr 
preparin<:| ttuido-bor bs. 

— To pa’e]i!iTo lot l>(.:ng supplied at a very low scale 
• of clmrgcs, complete Si'ts of llliistraii'uis of tlie Science 
of Daily Life S' uu of tl e“e Si-is will be got up in 
tbe sijn])lt;si, ai d cbeapcst style of material a id woi'k- 
m.insbip, in o. i^r to i" '-'f the limited resources of 
Primary Scliools a.id small Industrial Institutes; others 
in a rather tuore exjiensive style foi- Institutions of a 
higher classi 

^—Particular attention will be jiuid to cheajiening 
the pTodnetion of mo'lols and apparatus illustrating 
Mechanics and Machinery, on account of their utility 
ior technical instruction, and their usual expensivencss. 

—Particular encoui'agemcnt will also ho afforded to 
the simjriified production of Models showing the best* 
construction of tlie Premises, Fittings and Appliances 
used fur Technical i rocesses. 

— Pi’oduction of Models for instruction in Crystallo¬ 
graphy, Stereometry, ami Ib.'.vdiig from the Solid. 

— Production at t'cduced rates of Phototy]»es, Chro¬ 
molithographs, ph' '''''-I'aiildo MaLoo ijantern Slides, and 
every other succcssiul moans of Illustration for Instruc¬ 
tional jmrposes.Pt . 

— Distril'uti'iu at co'^t r-ice of educational Prints in 
v^^rious styles, and of certain other requisites for Art 
Schools. , 

— Distribution and Exchange of Specimei’s and 


(,1) Far an account of tlic inplrly successful use msde of the Magic 
Lantern anil its congeners in scientific, historic, and otlicr instrnclion, 
SCO Mjcs Mondes,’ edited by the indcfatigablo Abbe Moigno, rne Borrard- 
fulissy, No 11, Paris. A Catnlogno of the slides, &c., may be obtained of 
the manufacturers, J. and A. Molteni, me du Cliateuu-d’Eau, No. 44 

I 
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Samples of all kinds for Museum or Clas%-roonv In¬ 
struction. ' 

— Gratuitous agency for tlie purchase .a|id trans¬ 
mission of. Ai'ticlei appertaining to scientific and 
Industrial Inatructiou.f^) 

— Active Correspondence with home, colonial and 
foreign Institutions, on all matters relating to educa¬ 
tional and industrial progress. 

Various other measures might be suggested a-s calcu¬ 
lated to facilitate the spread of genuine practical know¬ 
ledge, and as likely to be very acceptable to provincial 
Institutions with limited means; but the foregoing 
enumeration is sullicient to show the thoughtful as well 
as disinterested spirit, which will prevail throughout 
the operatiou.s of the intended University. 

(1) To this he added any iiK'ans hy whicli the distrihution of sur¬ 
plus si-ecimeus Ity the British Museum and other wealthy eolleclions miglit 
he lacililated. “ TIk' iiutl'oiities of the British Museum should ho em¬ 
powered to (Impose, hy gilt. Ill favour of local iiiitscuiiis of any specinKUiR 
which may Ikj ascertained l<i he duplicates.”—Fourlli heport of H. M. 
Commissiouers on Scioniihc Instruction. <&c. 
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FAGT8 IN FEPPORT 01^^ PliOPOSALS. 

SECTION 1-ECONOMIC EXHIBITIONS AND 
MUSEUMS. 

blAViN'ii ill tlio l:W() preceding ehinders sketched the 
^•eiicnil ]>l:ysiogii()iiiy of the proposed System of 
recliiiical Education, and shown the iida.jitation to 
lUlier of its seNcrai features, it i.s time that I 
ihould enler into the origin and rationale of some of these, 
idducing facts in supjiort of those projiosals of which 
lie expediency may not be self-evident. Tliis kind 
d justirication is pai licularly reipiired in rt spect of 
lie principles wdiicn '..ive guided me in determining 
.vhat Sciciilitii; Iviiowledge Working Men want, and 
low tliey may acquii'o it. Jt is necessary to show 
liat tliese jtrincipies liaAc iiot been biassed by a con- 
aection with or p eJilection for any particular depiar-t- 
ment of Science, but ha. .■ resulted from a (toncourse 
af circumstances peculiarly favourable for studying in 
various forms, popular ignorance, its consequences, and 
Is remedies. * 

For more than thirty years of the earlier part of my 
lilij, I dwelt alternately in France, Switzerland, and 
Italy, and thougli hampered by infirmities resulting 
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froiji several severe accidents, I could so^ far identify 
myself with the lanj^uages and usages of widely differ¬ 
ing localities, a.s to he able to cotnpare with advantage 
the ijitellectual and phy.sical condition of their respec¬ 
tive Working Populations. Thus 1 became more and 
moi'o convinced that much practical benefit 

would accrue to all nations, if they would adopt on 
principles of good fellowship, a cordial interchange! of 
useful notions, habits, and contrivances; and .mviidl)/, 
that still great(‘r advantages miglit accrue from bring¬ 
ing the united exeitions of science and invenlive in- 
dustiy, to a direct and constant bearing on tlie recpiirc- 
ments of the Million. 

Considerable difficulties however stood in the way of 
any scheme for roaliKing the.se views. Everywhere 
ignorance and habit kept hack improvement, or only 
allowed it to progress slowly in given grooves, and 
engend(!red an unthinking prejudice against new 
devices, and esj)ecia,lly against tho.se of the foreigner. 
Then as regards the willingness of Men of rfeience 
and Manufacturers to slooj> as it wei'c niinisfer to 
the wants of the Million, the kindly spirit oi' (he ])ious 
sense (>f duty which ?night have prom))ied tliis, were 
too often found wanting.^)—Even among the Clergy 

( 1 ) The following rcinarks on thn; snlijoct arc from a Memorandum 
•which I brought out in tho spring of 1855 :— 

■ " If ■wo look at the usual Exhibitions of Industry in this and other 
Countries, vc, soe tluirc articles of ornamental and external beauty, or of 
elaborate and cosily workmanship, rather than of real and durable utility 
to the Million;' well-paid additions to the luxurious enjoyments of tho 
rich, rather than ill-paid eoutrihutious to the comforts of tho poor. Or it 
we take patents as a criterion, we soe that by tar the majority of patented 
inventions and improvements aro brought out with a view to emolument 
or renown, and that they aro accordingly addressed to those privileged 
classes which deal out money and reputation.—Manufacturers, tradoe!^icn, 
and mechanics, ■wo'-k their inventive abilities in a businoss-liko manner. 
Men of Science, more specially so called, have not yet, generally speaking. 
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whosft true iTiiercBl it wns to he as in former an-es 
* • • ’ 

tlie foremost jiioneors of ostTul I'liowledgc, too inao^r 

were ignol'iint.e:,.iag^ not only not to care for Science, 
hnt oven to ri-u''ar(l i( witli a]'[ireliension. 

These facts ii rt convoyed to my mind by my con¬ 
tinental expbi'i nee, wore arioi'.' irds more strongly 
ininre^sod on ir by a special knowledge of tne wants 
and resources ot Hritish ooi-knien, aeipiiicd during an 
appj'eutlcesbip of many years a; Member of the Com- 
miii.ee of the Labourer’s Friend Society, under the 
chairmaiishij) of the illusti'ious philanthropist. Lord 
Sbaft&sbuj'y. TJius arose my idea of advocating in 
this country and on tiie continent, the formation of 
public collect’ons of the ol.jects best calculated to meet 
the wants oftlie Million ; collections winch while they 
taught the rationale of kind, quality, and adaptation 
to purjiose. and brought into prominence the best 
existing j’esources, might powerfully stimulate and 
safely guide the further exertions of Science and In¬ 
dustry. It was obvious that these collections might 
bo in the form of permanent ..Museums, and that in 
this way could best be developed tlieir instructive 
character ; or that u-.j migi i, simply be in the form of 
tempiyrary Ii.\hibitioTis, and that this was the plan best 

attained to suc.li .i ,Ui) ■ding in tti'- 0 nntry, as to bo able to lay aside the 
tlioiiglitfi of thoiirselve ■ and thoir I'liinilios. Uveu .imatoTira, tbongh their 
position may raise tbe.n iiDovo pecuniary oemsiderations, arc seldom above 
the temptation of brii.ging om ■ -i which may lie conspiejnona, in pre¬ 
ference to that which might bo uniotly useful. In short., tlio homage of 
knowledge and ingenuity is very naturally paid to thsso who can best 
give ail acceptalile return; and wliilst every appliance of Science and Art 
is Called into requi. ..lou to iiieel th% fastidious fanci' S of the rich, and to 
supply novelties for the cravings of fashion, the requirements of the 
humhler classes are comparatively overlooked.—The sum of thru is, that 
Wf must do all we can to make it suit the pecuniary interest or the 
personai feeling of inventors and producers, to attend to the wants ot 
the Industrial Population.” 
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suited for starting the movement, offering^as it did to 
Exhibitors a more attractive chance of publicity and 
distinction. 

These views after having been sanctioned by the 
Comicil of the Society of Arts in 1852, obtained in 
July 1855 the active support of the T'liilantliropic 
Conference held at Paris. Tlic Ibllowirg resblution 
was adopted at one of its sitting.s 

“ La Reunion linel le v.teu, eonforirienn'nt aux vues 
exiiosees dans le inemoii'e de M. 'J'winiwg, (ju'il soit 
constitue dans les dixers jmys nn niiisee cVononinpie 
p(!rmane7it, ou .sei'ont reunis et classe.s tons les tii’tiefes 
destines a I'usage domestiqne et qui so distingiient par 
des qualite's d’utilite, de solidite, et de bon niai'clie, ainsi 
(pie les ju'oeedt's et les appareils qui se rapjiortent ii 
riiygienc et ii rassainissomonf des • babitalions, des 
at('li(‘vs, etc.” 

A special Cominittee was at once ajipointod for 
selecting tbrouglioui the Universal Exhibition, then 
0 })en, the articles mo.st conspicuous for chea])n(jss, use¬ 
fulness, and good quality, and thanks l,o the friendly 
assistance of the Uominis.sioner-general, M. Le Play, a 
(aallery of Domestic Economy was inaugurated on 
the 15th of'September. Its success was sucli that 
M. Augustin Cochin expressed him.self as follows in a 
Report ])repared on liehalf of the Committee :— 

« y 

“De'sormais, aucune Exjjesition universelle no" doit 
avoir lieu sans qu’un large espace soit reserve a I’exhi- 
bition speciale des objets litiles au bicu-etre physique 
ou au de'vcloppement intollectuel des classes les plus 
nombreuses de la socie'te'.” ^ 

The-principle thus initiated gained everywhere such 
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reacfy acceptance, that nearly every International Ex¬ 
hibition held on the Continent since that time, has 
devoted k department to means fpr the improvement 
. of tj^o condition of the Working ClasseS, and that 
several important Exhibitions have been held in various 
countries, for thi t. distinct purt">se. Among these 
are particularly serving of niontion the Domestic 
Economy Exhibition oi’ganized on an extensive scale 
at Drussols in ISaO, by the illustrious Belgian philan- 
thropis.,, M. Ed. Duepetiaux, and flic great Amsterdam 
Exhibition of a similar cbarticter, heM in 18G9 through 
■file ftvertions of Bai’on Mticktiy. 

There is one jtoint to which'I particnlaiiy wish to 
draw attention as connecting these details Avith our 
jnesent jiinpose; namely, that though the domestic 
and sanitary ixMjuireiueuts of the AVorking Classes were 
originally thought ly some too vague in their circum- 
.-crij)Uon t<i (jonslit'Ce a inanagcablc subject, yet when¬ 
ever in the various countries, men devoted to the 
welfare of thei)’ respective Industrial Bojadations have 
taken it up earnestly and methodically, there has 
been in their scviaal ranges of ideas a very satisfactory 
conformity vvitb tan otijrr, and with the original 
Prograniuie, in all essen+ia' }>articulnrs. 

AVhii.st however Teinjorary Exhibitions of the fore¬ 
going kind are, when well directed, of immense advan¬ 
tage for giving to.manufacturing industry an impulse in 
tho required direction, ana for inducing the ^ontaneous 
juxta])osition of articles which it w-ould be otherwise 
very (litlicult to get an o[)portunity of comparing with 
each other, yet I felt all along that the most practically 
useful lessons would be those taught by Permanent 
iDollections, organized on more strictly educational prin¬ 
ciples, so that one might not only see the things to be 
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adopted or avoided, but learn at tlie same time the 
“ reason why.” It was in tliis spirit that I began in 
1850 to form at the House of the Society of Arts, 
the jierman’ent and dccidediy educational collection of 
the things appertaining primarily to Homkbtic and 
Sanm'I’Ary Economy, and subsidiarily to Industrial, 
Educational, and Gmritable Economy, which from its 
being thus devoted to Economic Knowi^edgk, took 
the name of Economic Mcshcm. 

The Food Department was exhibited in cnd)ryo at 
South Kensington in 1857, and gave rise to Dr. Play¬ 
fair’s admirable P’ood Musoum.(i) The next year it 
was transferred to the Polytechnic Institution, where 
other classes were added. It was evident however 
that my infirmities precluded any satisfactory develop¬ 
ment of the collection at a distance from the place of 
my abode, and accordingly it was removed in 18(10 
to a capacious building erected for the ])ur])Ose close 
to my residence at. Twickenham. My intention wns, 
a.fter sufficiently working out its various de])artments, 
to consign it to some suitable London Instiuition where, 
besides imparting instruction to numerous visitors, it 
might serve as an inducement and a convenient 
pattern for the establishing of analogous' collections 
in all parts ot the country.—My hopes were foiled in 
a melancholy manner thi-ongh the destruction of tlie 
Museum hytire on the 5th of April, 1871 ; but together 
with many valuable Manuscripts, one thing still more 
valuable has remained to me, namely, the experience 
acquired through diligently devoting so many years 
to what may be called the practicai. manipulation of 

i 

( 1 ) See the fifth Report of the Science and Art Department of tho Com¬ 
mittee if Council on Education, 1858. 
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» 

THH'llKQXiipMi'LVTS OP Dxi'Y LiFE. That cxperionce 
hears InU'r alia on tlu followinp: points :— 

* 

lst]y, tile <loterin’’iiu{.^, seloctiii^, and classifying of 
the d’epartim.-nl. of Economic Isno.vledge needed hy 
the hulk of'tl'o pi jci 'ition , 

-tidly, * the selecting or devising of the Ai'ticles, 
Models, Diagraiiis, and c’Iil; representations best suited 
for tlic visual illiinlration of that Knowledge, and also 
of the best, elieapest, and most compact appliances and 
conti'ivances'for displaying the same. 

_ j Si'dly, the devising of the most efleciive and acce|itahle 
means for dilfusiiig th.it Knowledge among the Work¬ 
ing I’opulation at a distance, supplying at the same 
time a .'Ubstantial Scientific Foundation. 

T1i( 5 discussion of these jioints in their direct relation 
to the duti.cs of the [U'oposed Oentral Tiichnical Uni¬ 
versity, will be the subject of the following Sections.^') 


(1) A linikliiis lias buen cret.led <11 ;'nrt of the sil. ooctijiiod by the 
I'oruiLi’ Mnscimi, wliorc ))tit'Roiis mtcrcstol in the. projiagation of Practical 
Knowleclgc among the Industrial Population, have, at their disjKjsal the 
fiillowing resources ■— 

— A Jiiiirary of llefereiu'e. 

— Inventoiics, Working Progrimi s, and oilier manuscript documents, 
ealcnlited to fiieilitiile the l'ormati.,,i of Economic and Commercial Collec¬ 
tions of va.ions < iilili "js. 

— A Show lio.nn e uitainiuj^ a seleeifon of tjie most .appropriate Stands, 
Cases, Glassware, La! Is, and other Museum appliances. 

— A Laboratory, AVorksbui ' lists’ Koom, and Jiepo^tory for pre- 
parirfg and storing .Sets of Illustrations required for circulation with 
gratuitous Courses of Popular' I.cctures, (See Section ctnf this Chapter.) 

— Programmes, Questionaries, Candidates’ Cards, Prize Certificates, 
and other items ec, .,eetoduiU, th^holding of Artisans’E.\annnations in 
Elementary Science. (Sec Section 5 of this Chapter.) 

The Building still retains for purposes of correspondence the iiarno of 
“»Twickenhani Economic Museum.” Enquiries and other communications 
to be addressed to the Suporintendont Wm. Hudson, Esq. 
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SECTION 2.-RANGE OF ECONOMIC KNOWLEDGE 
REQUIRED BY THE INDUSTRIAL POPULATjON. 

It would be difficidt to imagine n. more interesting 
occupation, or one better calculatc^J to give a tborougb 
insight into the re(]uii-einciit,s and I'csonrcc.s ol' tlio 
Woi'ldng Pojailation, than that of collecting, examining 
in all their details, selecting, and arranging for .’renal 
study, the infinitely varied articles which come within 
the scope and ]iowers of display of a full sized Economic 
Museum, either by actual presence, or through the 
proxy of a Mo<lel or a. Ifinwing. Neithei' is any pursuit, 
likely to tempt the studious l^conomist into more diversi¬ 
fied exjicriments (jf classification. He tries successively 
the theoretical and the practical prineijile, the arrange¬ 
ment according to origin, and according to purjiose, 
and most piobably ends, as 1 have doms, in adopting 
a compi'omise between them ; occasionally sacrificing in 
some measure the strict logic of scientific affinities, to 
that intnitive appreciation of common sense impres¬ 
sions, which tends to make classification plea.sant to the 
mind, and etisy to the memory. Another expedient 
which 1 found very etfeetive 'in keeping selection 
and arrangement in a practical direction, was that of 
assuming that I was lecturing to mixed, but chiefly 
Indiistriid audiences, on the means by which they 
might hope to prolong ^ife, and to promote its 
rational enjoyment :—The discourse thus originated 
in my mind would naturally be about what weIs 
wanted for supplying a (Tiiide-book to the proposed 



Sect. 2.1 TtF^QmtED BY TNnVSTBTAl POPULATION. 123 


.whilst the required Illustrations of every 
kind would he exaeily suited hu forming the Museum 
itself. • • , 

Tiie subject which riatuially presents ftself first in 
reviewing my viic- iice of an jii'iisan’s requirements, 
is one of suei ;nriUiiounf icipoi'.nice that a few words 
01 sji'ecial cons’'Uii'a,tion will demand no aq)e!>igy. It is 
the Iloiir: to which his thoughts iveur even as he 
toils, and whm'e, they fain w'ould nestle in an imagery 
of co,j,f|)iq a,|,| rejiose, but are t o often mot with a 
cold and choevless reality that drives them to the 
~i’«i;lic House.' It would ho irrelevant to enumerate 
the many asjiects in wdiich Dwellings Deform has 
|irescnled itself to me during the years in which I 
made it, the suhjtst of my sjiecial stmly.D) There arc 
however one or two point.s wdiich must he partioularly 
kept ill v'c.w in arrangiiig this ])ovt.ion of the studies 
of Artisans, and ll- cones]londing Economic Illustra¬ 
tions, es|iocia,ll_\ the model Economic (lollectiun at the 
(Jential UniMirsity. 

])«liLMNds Di'KOUM for heing carried out on any¬ 
thing like the tcale required hv vast a.id urgent 
nece.ssities, ilemanv.. the nnitu.il co-operation of the 
Cajiitalist and the dVorld' Man. The latter can do 
much by inwsting his savings in bricks and mortar 
under well devsed amt wi.sely mau.iged organizations; 
But he ca,n do more by an intelligent appreciation and 
acceptance of accommomu.ion provided on ah extensive 

• 

(1) 1 number of manusr.nqit tlocumcnts aro available for perusal by 
pcrsoiis spocially .uterestol, ill tlifl*Library in the v w Aluo'uin iSuilding, 
togctlier with a selection of Books fiearinp; on tliis subject, and a more 
coiniu'clionsive list of tbem. Tbese jmtilications may bo divided info two 
jPategorios: those wliieh chiefly aim at liringing into relief prevailing 
defects and errors .with their conscipieuces, and those wliich deal with 
the various proposed forms of improvement. 
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scale by that wholesome mixture of good-will and fair 
returns which may he called remwieratim pli 'dantlinypy. 
Often, llie good-will has been there, and the capital 
has [lowed abundantly; but the result has been a 
failure for want of judicious a])])lication. Often, on 
the other hand, we have seen endoavours as judicious 
as they w'ere generous, baffled by actTial want of appre¬ 
ciation on the part of those classes for whoso direct 
benefit they wore made ; not to say l)y stolid iipathy 
or wanton pi'ejiiJiee. Nothing of all this would 
have occurred, if the minds of rich and poor had 
been clarified with that scientific acumen which it? 
now sought to introduce. It will bo shown in the 
proper jdace, that the Second Division of even the 
Grade 1 Course of General Scientific Foundation, pre¬ 
scribed as the minimum of Science for the Industrial 
Classes, will afford a good opportunity for impressing 
on them in those times of Typhus and Cholera, the 
life and death importance of Domestic Hygiene; an 
opportunity which will hugely increase in the .second 
Grade Course. Then, besides serving to sujjpoit oral 
teaching in the Lecture Hidl, the iiumerous illustrations 
of Dwellings Dclbrm publicly displayed in the Univer¬ 
sity Museum, will address their Visual Instruction to 
those who build, us well as to those who inhabit. First, 
attention will be roused by startling representations 
of .the ill-situated, ill-contrived, crowded, and squalid 
habitation^ which both in Town and Country still 
bid defiance to the laws of health, notwithstanding all 
the arguments of Science and the eloquence of Philan¬ 
thropy ; then will follow, partly displayed, and partly 
in portfolios for reference, a carefully classified Series 
of plans, elevations, working drawings, models, &c.| 
of all the most successful designs for the erection of 
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improved "Dwellings in 'I’owri and Country, as well as 
for the adaplaiion of exi^'ting or..,s. From tlii.s (fentxal 
]leposit(*-y, mg.mi'i'd witli micIi^ enligliteiKxd impar¬ 
tiality as 1<) desei'O tlie <‘j-operation of'tlie various 
Do(fies and Ind'vidnals must eminent for services ren¬ 
dered to tie' <■■ 111 ^ 0 , .. ill lx* ,'iipp‘:od abundantly to the 
jn’ovinces. sucii Illustrations as are susceptible of multi¬ 
plication, and nest calculated to give Impetus and safe 
guidance to tlie movement. 

After tlxo.se jxreliminaiy remark.s due to tho im¬ 
portant branch of economic inquiry through which 
-Ij^as led to the study of the rest, 1 will proceed to 
give methodically concerning my late Economic 
Museum, sn'h dehul.s .as ai'e necessary for understand¬ 
ing the Educational System to wdiich its development 
has graduiilly led mm 'J’liis Synoptical account may 
at the same time afford convenient guidance to persons 
cbaigod with direc-ting the arrangement of the corre¬ 
sponding portion of the University Museum, or with 
preparing smaller Econo,nic Collections for other Insti¬ 
tutions. 

d'be Twickenlmm Economic Museum was divided 
into 9 Glasses.tb 'flie idbi'ary of Deference wliich 
formed the liinth, had a room to itself; the other 8 
classes, with the exception of cumbersome articles 
which were placed In a.i annexed space, were con- 
ftiined in a lb ll about 80 feet long by 30 feet wu'de, 
divided lengthwise bj -ows of Stands, int» 4 parallel 
gangways or passages.^** Along both, sides of these 

(1) A ProRU, nr * o fimiislicft wilji a Plan may lx had on application. 

(2) The Stands which were nude of deal in 5 and 10 feet lengthn, were 
so coiiKtrueted as to supply both wall and counter space, Sjxecimeiis may 
he seen with the other apiiliauce.s in tho present Display ExMxm. If 

*naed in a Museum adjoining a Lecture Hall, they might ho moxmted on 
Castors. * 
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passages, the Exhibits of every description were 
arranged in due order of sequence, so that in walking 
up along the left side of each passage, and down along 
the rigid side, the Visitor would naturally inspect 
the several Classes, with their re.spective Sections and 
grou])s, in due order of succession, as one reads the 
Chapters and rai-agrai)hs of a Book. 


Synopsis 

Of the chief Series of Illustrations in the late 
Twickenham Economic Museum. 

/.—Ecoiioiiilc Arc/ii/ecinfc. 

PiiEi.iMlNAPY Di.PAKniKN'i. —lit tl)C iji )biiiier limes 

and ill foreign Coimlrics. Hxisliiig lurking pla<;e.s of iiestileiiee 
and deino.alizatiiin. 


Cla.smhi:ii iSi.itiis or Moiiu.s a.nu 

(tIIOUP 1.—Urliaii Dwcllmg.s on llie lixtonial (lallery iSy,-lem. 

Ciioui' 2.—T'^rljau Dwellings on tlie liilevnal ('orrldoi Svsl.vm. 

(iROur a —Ibliaii Dwellings on the .si stem of Fhil.s, willi two or 
nioio Teneiiieiits on lach lloor. 

Gioitn 4.—t'rhan Ihiddlngs of a ini.xed ehai aetei .(2) 

trKour o .—lienovated and adaiiled Town Houses. 

Oiioor (5.—Model Lodging llonses. “■ 

(1) Tliis D(‘|)iirtineut lias one ot tlie most (;oin|ileto. Tliomodels made of 
Cardboard or tVood, were of Tcvy sunjilc ivorkmanslii)), being inerr'ly 
intended for the iii.struetioii of persons nnaeciistoined to obtain an idea dl' 
a Building fropi a Tlan. T'liey bavo bi'en ontirely destroyed, but some 
of tbo Designs, tliongli partly burnt, arc stjll susceptililc of being rued 
by Architiets, and an Inventory lias lieen iire.served sujiplying various 
dotads; also forms for eollecting Sl.iti.sHes of Model Dwellings. 

(2) Among tbo plans tbal have laien jp-eserved, is one for a largo Building, 
fiartiy on tlio external gallery and partly on the internal corridor system, 
intended to undo at modorato rents, .ipartnients for Families and Club 
Chambers for single Artisans, with every desidoraturii in the way of 
health, comfort, and cdneational advantages. A deseription reprinted* 
from tlie ‘ Builder' is also available for iiispedioii. 



Sbot. 2.) SYNOPSIS OF THE ECONOMIC MUSEUM. 127 

Group 7.—Sulmiban JJvvellitjgs ; compriBing iSniull Houses or 
* .<!(iUagosarv;nigo(l i ' rows, and suited fortheeubu bs 

of a Town I ;• the streels (U a Village. 

Group 8.—Kural I'weloi.gs of eY< Joserijition, forming several 
• sub-group. * • 

Gii(,yjp l Foieign Dwellings. CH/'. fvitrima, ke. 

Group 10.— Ibdio’ .dens .onirivcd I'oi j'l ' iiliar purposes. 

' Si'h yr.itij. . —Dwellings bipted for .special circnin- 
. * .stauee.s of climate or le lality. 

h. —1'' i.igrants’ Dwelling':. 

p.—Moveable Dwollings, Oaravans, &c. 

(1. - Tents . 

e. —Camp lints. 

• /.—Harraeks. 

ij. Guard 1 looms aiul .Shelleis, 

• h.- Living aoooinimidation on board of 

Skips, llarges, etc. 

Group 11.— Homes, A.sylmus, Ilo.spitabs, etc. 

Snh-i/roiqi a. Homos foi' Sailors, .Servants, ifee. 

6.—Alms Houses and Asylums for the 
. aged and disabled. 

f. —llo.spilals itnd Inlirmaries. 
d. - ' nions. 

Dormitories for tlie Houseless Poor. 
Group 12.—Duib'ings for Educational purposes. 

jS'ut-yftwp«.- liefuges .and A.syluinB for destitute 
Clilldlell. 
t.—lleforinal ()rie.s. 

'■ -Sebools. 

,f. Mecli.inies Institutes, Working Men’s 
Clubs, &e. 

e.—E.'ueational Museums. 

Group Id.- i’ublie Drinking Fi"intains. 

Group 14,—Public Baths aiul VVasli-liousos. 

9roijp 15.—Farm ^'aCtories, Grtoaries, Dairies, >Slaugbtcr-honscs, 
Markets, ftc. ‘ • 

Gdbup 16.—Soup Kitchens, Cooking Depots, Eating and '’offeo- 
houees, &o. * 

Group 17.—Applications of Sanitary construction to Factories, 
Workshops, and olher places of eiowdod resort. 
Groui' 18. —Mortuaries. 
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. Dki'aii.s of Constrdctios. 

*- • 

Models, Diagrams, Ac., sliowing tlic best modes of Consirneiiun 
of UouBe-DriuiiB, Foundations, Wallwork, l’aitition.s, ^oors, lionC- 
Stairs, CliimBeys, Dust-shafts, Sanitaiy Conveniences,* Doors, Win 
dows, Ac. 

(7/fm ] I.—Matmals for Building and for i 'urndtire. 

Illustrations of the Geology and Chemistry of (be liocks.- Edu¬ 
cational Series of the most useful varieties of rituic Commoreial 
Series of the chief Building Stones.—Lime, Mu tar, and varioii.-. 
Cements and Stuccoe.s. Concrete and Artificial Stone. As]'halt 
and ite substilutcK.—Slag and other available igneous compoumL,— 
Bricks of various kinds, including hollow bricks, glazed bricks, 
fire bricks, Ac.—Tiles for ]iaviiig and roofing. - Slate.— JliscolL.ioous 
Hoofing Materials. Meta! Hoofing. 

Growth of Exogens and Endogons. Botanical Series of Woods of 
all kinds for constructive and di'corative purjxi.ses. Commercial 
Series of the chief kinds of I'imbcr, with indications for .selecting 
them according to imrpose, and using, them to the best advantage. 
Ihcaorvaticn of Wood and other materials from dry rot, decay, and 
coinbuhtioii.—Iron as a Building Material.—Varieties of Window 
Glass and processes of manufacture. — Wliitewashiiig and Dis¬ 
tempering. Fainting in oils; niateiials and proi'csscs eligible or 
the reverse. Staining, Giaining, Stencilling, Ac.—I'apcrhangings; 
block and cylinder ju-inting. 


Class in. — Fir.lure.s, Furndure, and Hmmlwld 
Utensils. 

Educational Series of the Metals mo.st commonly used, and their 
Alloys, with Illustrations of mining, smelting, casting, laminating, 
perfmating, wire drawing, nail- and screw-m^king; welding, braz- 
ing, soldering, finning; bronzing, lacquering, japanning, &c. 
Building Ironmongery; including fastenings of every desci'ijrtion, 
and a priced s<)rie.s of articles required for a Model Dwelling.— 
Appliances for water sirpply. l^ilters.—Appliances for gas sujqdy. 
—Appliances for warming, cooking, &c.(l)-Select serial examples 

(1) Grates, Stoves, and other cumbersome articles were collected for 
more convenient display, in a special part of the building, considered 
as an Annexe to this cla.«.s, . 
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of household’ware and fumitnro supplied hy the Furnishing Iron¬ 
monger and Cutler, the Earthen ware, China and Class Dealer, the 
Cooper, Turner, Brushinakor and Baskotmakor, the Upholsterer, &c. 
These serie^ were intended to illustiato jimong other points the 
following;—proocssos and stages of manufaefnro; various ways in 
’whiorfthings ai'o made i; ibis country and abroad, and the relative 
advantages; various ii I inees in which the stuffed furniture, carpets, 
and the lila?, prevail v in the Dwellings of the IVorking Classes, 
might Tic replaced b^ her appliances with a great advantage to 
health, and wilhout incicased expenditnu or sacrifice of real com- 
fort.'l)—I'heie were also in this Department, estimates illustrated 
with actual specimens representing gradational assortments of Hard¬ 
ware, Earilienware, and Class Articles, I'hprted to .T or 4 Grades 
of requirements and means, from those of a T :ibouj-cr, to (hose of a 
Sk^led Workman, Foreman, or Clerk with lirst-rato craolumc]'ls.(2) 


C/cfs / I".—Textile Afnterials., Fairies, and 
(Jlothing. 

Educational Illu.stra(ioT,s (ff Spinning, Weaving, Bleaching, and 
Dyeing with itsalbid punaisscs; fast and fugitive colours.—Textile 
Matciials as produced, and in various degrees of preparation for the 
Loom; includingHemp, Flax, Jute and other analogous Fibres. 
Cotton. Silk of various kinds, vv’oui. Hair.— ’’'urs.— Leather, 
its various modc.s of jireparation and chief varieties. 

Matting. Carpeting ■ Druggets ; Fells.- Horsehair Fabrics.— 
Fabrics for curtains, bed iing, hoT.^c and table use, and for all 

(1) Ttie subject of Furniture ha< by some been considered beyond the 
capabilities of inusli.ition of an educational Museum; but my experience 
enables mo io affirm without hcBu.uiou, that if due pains bo bestowed on 
the»sclection of points to bo elucidated, and on the choice of moans of 
illustration, a great deal of attvu'Uinc visual instruction, possessing con¬ 
siderable hygienic importance, aim wirrowing valuable suggestions from 
foreign countries, can be satisfactorily got together in a moderate amount 
of museum space. 

(2) Typical series of this doR''ription, with estimates appended, are when 
prepared conscientiously and with much seleotivo care, well calculated to 
check wasteful expenditure, by showing that cheapness need not riucc.s- 
sarily preclude efficiency or tastefulness. It is however necessary to 
r^ise such collections from time to time, on account of the changes 
which supervene in the price of articles, and the rate of wages. 

K 
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descriptions of under and outer, summer and winter (ilolliiig.— 
Trimnfings, Fastenings, and other inis-cellanoous accessories and 
ornaments of Dress. 

India-rubber and Gu/ta-percha ; tlioir preparation.^ and appli¬ 
cations. Waterproof Fabrics of various descriiitions, including 
Macintoshes and tho like; •Leather Cloths; Oilskins, T’aintcd 'i’ablo- 
covers; Floorcloths; Faniptulicon, Linoleum, &c. 

AK'l'tcuiS OF Ai'Pahei. selected as being suited for certain branches 
of industry, or as conspicuously uniting convenicsncc and appropri¬ 
ateness with cheapness and durability ; imdndiug :—Ilabcrdashcry, 
Hosiery, made-up Apparel; Head coverings. Foot coverings (rham- 
sures) and the like, with illustrations of tho respective processes of 
manufacture. — Friced Lists of iirticlc.s forming complete outfits 
suited for various circumstances of ago, sex, occupation and 
means.(l) 

The best safeguard against an excessive srtb.serviency to the 
dictates of Fashion in matters of Dress, is the possession of clear 
scientific notions as to what is best suited to a given jmr-pose, and 
clear .artistic notions as to what under given oircrrirrstatroe.s nray brr 
nrost becoming. There is perhaps no more .ngreeable or more 
effective way of acquiring this enlightened apiirceiation, than arr 
impartial study and comparison of the costumes rtsed under various 
circumstances in various parts of the world. Under thi.s irnpr-essiou 
I displayed along tho whole length (jf tiro ttlothing DopartmeuI, an 
appropriate series of cosmopolitan prints, and gladly' availed ray.self 
of the willingness of tho Science and Art Dejiartmerii, for' exlribiling 
the actual working-class costumes brought from tdiina by Dr. 
Bo-wring, which 1 associated in geographical setjrterrce with dres.ses 
of l’ea8a,nte and Artisans fr'oni otlnrr Gountries.'Z)—Erprally in¬ 
structive in a Hygienic point of view, was a collection of ('lotlrirrg 
for Infanta used in different Countries of Europe, which had been 
displayed at tho Brussels Economic Exhibition of 185C. 

(1) A number of those lists, extending ujrwards from the requirements 
of a Lad begirrning his Apprenticeship, nr of a Girl first going to service, 
were prepared for me at the establishment of Messrs. Silver, and included 
complete orrtfits frr Emigrant Families bound for distant regions of widely 
differing climates. 

(2) The best part of these Collections having been deposited for tho sake 
of greater publicity at tho Crystal Falace,wore destroyed in the firewliich 
consumed the “ Tropical ” end of that Building. The remainder shared 
tho destruction of my own Museum. 

u 
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Cl iEs F.- i'ood. 

• 

TMk Division an Econoinio Mnsonni Mii'passes perhaps all 
others in intejest i,,i tlie a >st, and \ari(‘d scope it aflxmls for 

pr.K’lical ipiprovi ,i„ 1,1 tlii(mf;1i seiintilh, i eieiirch, .' 111(1 *0 the peon- 
lia. s'.fil.aldeiies.s cl' nmst of llio infi.irniation arrived .it, for being 
conveyed or .snppoj i, d by V'isi. i Inslrnction, v-dhont nhich indeed 
many iinporlanf, deiii; would be almost unintelligible. This led 
me to the iido|iiion of vaiions now Uliininni appliances and devices, 
including the nsei.r Insirnctional Lidnls ( Tering in close jiroxiniity 
to th' resjieetivo articles, eonoi.'.o snininarles of nsi.fiil information. 
It was IliiiK that I cndcavimrrd to m.ike easy and jnofilabie tho 
sinoy of Food Kcononiy, e\ n to tlii se who bad not had the advan¬ 
tage of a iiievions acaiuaintance with the soiontific piinciplcs on 
Maich it depenil.. 

I liav" tlnongliout been convinced that the plan adopted by some 
of d ll' most eminent men, of i educing food articles to their nltimale 
(Vmatilnonts in compntingdlie value of Dietaries, is nnsatisf.ictoiy, 
as Ml mneli (f jicnds on the pioperties of the prnic/mutc Constitnenl.s 
of wliieli tlio.se articl"-. 'o " co.nposed. Theie would in fact be no 
(litncully in jiroving that the annmnls of Carbon, ITydrogen, Oxygi n 
and Nitrogen, wdiieh grouped in |lic form of ccilain pio.vimate con- 
stitnents produce a wholeBouio me'il would, if otl'crv.ise grouped, 
lirodnee Indigestible or uiijialatable article.s, and e\en poisoms. I 
bave iiccoidingly ndopto.i tbe })hm tiistly, of endeavournig to give 
llie Student as deal n ' is as |i -siblo of the. I’loxiinatc Consli- 
tneiits of animal and vegot.ible Food, tbeir cliemical nature, and 
tbeir iiiitritiiaf value, .and tli"’. o.' reviewing seriatim all the ordi¬ 
nary Food snb^iances, a]i])lyiiig as far as po.sbibIo to each, tbe tost 
of a Froximate .Vnaiy.sis.tl) , 

yiio following beads of classification arc mainly selected from 
tho.so of the original W'ojkiic.r i’’'ogramme of my Muscum.(2) 

(1) Tlio present Dis))Iay Room contains a small ''ollgotion de,signed to 
illustrale these priiiei])lc.s. It c iniprizes, firstl.i, iiitrodnctory Placard 
Lal'cls giving on'h.. s of tho j.l.ilosdiih.v of Nutrition, ecoiidly, a series of 
Proximate Constituents with full explanations of their properties and 
thirdly, visual Illustrations of Proximate Analyses of the Cereai.s. For 
tJjoEo Analyses the metrical system of weights has been adopted. 

(2) A copy of this rather voluminous Manuscript is kept for inspection. 
It may prove convenient as constituting a tolerably full list of food article.^, 

K 2 
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(t 

t rilELHIINAHY DiOI'AHTjMENT. 

Elciiioritary notions of tlio f'hemistry of Food and Nutrition.— 
(toni|)osifion of tlio llumtm ]!odv.~l’i'oxiraatc Coustitncilts of Food, 

witli in'-trnotional Laliels sivinsc their Tdtinialo Anidysof;, and 

® . ' ir 

loading propoities.—'I'ransiiintations of oroanio niatlev liy natural 
means: saccliariue, vinou>,and acetic Fcrnientafions, jinltofaction. 
1'ransnintations by aiiilicial moans.—(tiassifiod I.ist of p.ooosses for 
the rroKorvation of Food, with siiociinens and drawings.—Synoji.sis 
of lV)od.s naturally nnwbobssome, or renderod so by various cansos.— 
Synopsis of ooniinon ndiiiixturos and adiiltciations, witb indioation.s 
for detection.'!)—Culinary Scicuico; Eatioinilc of its ojuTations. 
llow may be made palatable that wbicb is wbolosonie and cboap.— 
Diet and Diotaries.tS) 


Food Auxii.iaiiii'S. ” 

AV'atkr ; Its extensive prevalence ami its vadne in F’ood ;(3 (pnili- 
ties ■wbicb fit it for drinking, culinary purposes, keejiiiig, (ics in sea 
voyages) washing, Ac.; Tests, and means of pin ilication.- Sai.i . 
its value in F\iod;(t) leading varieties. 

Food sui'Im.ied iiy the Axbiai. Kinodom.'S) 

Zoological Synopsis of esculent species.—t'onpiosil.ion and nutri¬ 
tive value of the several jiaris of Animals, .such as l!one.s, F’lesli, 
Blood, I'at, &c. (ielatiii; its culinary u.ses.—Diseased jr tainted 
Meat. 

elaborately classitied, and also as serving to illustrate the ]jlan reconi- 
inendcd in Section 8 of the previous Chapter ot forming a itluseuni 
according to the indications of a thoughtfully prc]iai'ed yet sulticiently 
eIaitic“rrogv.rinine,”and not of leaving the relative development of the 
various departments to the uneven bins of chance donations or of contri¬ 
butions made in an adicitising spirit. 

( 1 ) Independently of this synoptical tabic, the chief respective adultera¬ 
tions were shown nc.ar each article throngliout the class. " 

(2) I found it practically convenient to display the dietary table.s in this 
part of the Clas.s; otherwise I nnglit have jireferrcd reserving this sdbject 
for the end of the'Food Department, as a Corollary of its teaching. 

( 3 ) Sec Dr. Lankestcr’s Food Lectures, p. 127, and Dr. Carjiontcr’s 
Manual of Physiology, 4th ed., p. lOlt 

( 4 ) See Dr. Lankester’s Food I,octurcs, p. 37. and Dr. Carpenter’s 
Manual of Physiology, 4tb cd., p. 1(12. 

(5) In the greater part ot this Section of my Museum, pictorial illustijv- 
tions were considera'oly prcpoiKlcrant, on account ot the difficulty of 
preserving actual specimens in a state suited for close inspection. 
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MSmmuJ'V; Doniestic and W'dd, iiiclmlinp; foreign avallaljlo 
resonices. "Bifj- (land 'oid watei) clii'^iified like the fon'glMng — 
Ki:pr(MvS. - fksii. i-esk '-.itcr and M'a iiidigonons and olliei wise.— 
HllKU-'FlslCi ('j-ilstacoa end :\Io]lns< u—: vaiiuus kimls ; inodes 
of ]i]-eseivatioii.-'-MiL : . vju'iouw Kinds of riescrved Ivlilk ; Butler; 
t'lieeJu; pnxiossc' ■ ad anidiauco. 

, •Fool) .'7rpniK> iw hie V>.GEi’ArM.; KiNoooM.f’) 

j)otanical Syno^ .i,v of Food ■ n]']«1yiiig riants. 

Tin-: (kacKALs, iinlnding all notal/io produefs, preparations and 
processes, and giving paitiiailar pioniiiionco to Wheat, ilonr, bread, 
biseiiiis, luaceaiuTii, ^c.; Bye; Barley: Oats; ]lic(‘; Mai/o, il'c. 
(\inse,s uf liarfii to })lants and product. . Adnlteiaticns.—Esculent 
Lognudiiou.s Seeds, or I’uLsi:: l^oas: Lenills, Be:ms ; Il:iii':‘ols; 

and otlior Ibreign kinds dcson'ing of attention.—liuois and 
Burrs.- Vi'/iETAjiij'aS of wliieli tlie stalks, leaves, or tops aie cliieily 
eaten.(2)—Fuuirs: eaten as vegetables; wild; cultivated; imported 
m a juicy state; iinportcal in a dry state, &e.— (hyptogainous plants, 
ebietly IMusuuooms, available for Food. — SiciuoTEO and EvTUAcrKO 
rroi'Ucr.s- libitcns, (Staicl^es; (Inins; SaccLariiie enbstaneos, in- 
ebidlirg Honey.— C\ki;s and CoNREOI'Ju.neuv, and sidistaiices used 
for :idnltcialing tboin. - Ton including. Flavouring Herbs 

and Aroiiialies; Stiiiiuiants and Spices; Vinegar and Tickles 
Sauces; Fats and ()iB. - i’obaceo and otlior karc(*ties. 

BkVI llAOES AND BRINKS. 

Br.MAKrAST BEVEe\eis. including (.^ocoa and its preparations, 
(’</(!i3C, and ^ren, witb i ’ respi. i’ .c nduiloiants and substitutes.— 
Fmlmeni'id I;ie>uoi;s iiududing Beois, Wino.s, and tbeir various 
adulteraiit.s alid snbstiiuto. - jIisi’jlliai Liyuons. — Khi’iUi>mNG 
Drin:-.. 


Fui n AND . IIOUSI'IIOLD Sl’ORES. • 

('iirisi(l(.riiig lliat .Stcires for warming, ligliiing, jnd ck.tliiiig aio, 
no less tlmn alimentary stores, articles of a inal eousmii;ptkm, and 

« 

(1) Including as far as possible dried specimens or pictorial repro- 
senlations of tlic plants, and proximate analyses of the products. 

, (2) In my Collection this Grouir was divided into Suli-group.s which 
may bo rcsjiectively typified by the asparagus, tlie celery, the lettneo, the 
cabbage and llio caulillower. 
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not iiioi'i'ly of nsc or wonr, and at tho name time considerinj* the 
similaiii.y of the ai'rangcmenl.s and ajijdiancoa required for their 
respective di.splay, I was induced to unite the wlnde in one class 
with two divisions, which was .accordingly lie'adcd.''with the 
inscription “Foon, Fuei, and otuek IIouseiioi.d SroriKs. d'he Appli¬ 
ances for wanning, ligliting, and laundry pnrjioses, were allitled 
to (hasK III., ("Fixtures and Fniniture,”) thecumhersoinc ones heing 
relegated to an outlying annexe of that, (.'lass. All tbi.s pro\ed 
practically convenient; neveitheless, if I had to form anothci' 
Mconomic Miuseuni with ample space and I'csoui'ces, 1 should piefcr 
uniting (lie nuiteiials and the ajqdiaiices for wanning, lighting, and 
cleaning, in a distinct class, which would hcconic the Sixth.— in 
the f illowing hrief indications, the things which would he removed 
into the projio.scd new Class from Class ill. are enclosed in npiare 
brackets. 

Wauuinu. Coal; Chemistry of its formation, and Geology of its 
position in tho Farth’s strata. Coal mines; their wonders and 
their dangers. Safety Tiamps. Vaiietios of Coal in common u.so, 
and their relative (qualities. Fire lumps,- Coke.— I’cat.—Wood as 
an article of fuel.—Charcoal.—Materials for ligliting fires.—Appli- 
.iiiccs for ignition.—[Grates, ranges, stoves, kitcheners, Ac., adapted 
to the wants of the Working Classes; including Gas Stoves and 
their atmosphei ic burners.] 

liiciiTiNO.—Flame; its nature, its varioties and their illuminating 
power. -Gas; illusirations of its niauiifactiiie and concomitant 
product.s. |l!urneis and Accessories.] -Liquid and solid materials 
of all kinds for lighting Jiurposcs. [li iinps, lictlectors, Shades, and 
the like.] (l.l 

Ci.EANmu. — Soap of all kinds; materials and processes, aux¬ 
iliaries and substitutes. Means fir the reinoviiig of stains, for 
'urightoniiig and polishing, &c. [Laundry fixtures and Furniture.) 

(1) It is optional to take lighting after or before heating, and there are 
indeed good reasons on either side. For instance it is convciiieiit»to 
describe the ynanufacturc of Gas in connection with lighting, before 
adverting to its use for heating purposes; whilst on tho other liaiiiit is 
desirable to take,the history of Coal, liefore tho manufacture of Gas. 
Doubts of this nature arc constantly occurring in an Educational Museum, 
and must lie solved according to circiynstanecs. 
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/Y((vs' VI.—ISavii I'-y Scienee.^^^ 

• ^ 

I’nHiu \Vorlvs for j-r .lootion aguinet inundationB, &c., for tlie 
imjivSvoiiKnit of uid'ijaltliv uistriots, for 'vator-supply, euweiage, Ac. 
Appliaiici'B for I’uo -..olNation of il.'.e'iingH, for preventing in- 
coiivciiioncr; froio damp, siu(,ky < iiiiuneys, noxion-i cffiivia, &e.— 
D'diifectiiig agent ''ud a))i)liaiK'OK. 

KuiBoiy appliaiK es. Moan^ lor proinoting a tioiniiu development 
of tlu flame in infamy and jonlli, and the Iioallhy niaiutenanco of 
its funeiioiis lliiougliout life; including appliances for judicious 
cxeii'isij and valional sport, for swininii^ig, Ac.—Baths, and other 
means for jiromuling a healthy condilion of the skin.—Orthnpaidio 
Ap]>aralus. (’rutches. Artificial limlks. Dentistry. Means of 
I'clief for deafness, defective vision, (ospeci.ally myopia and jirosby- 
opia,j and weakness of the eyes. Means of ocenjiatiou for the Mind, 
and specamens of their work.—Appliances for the sick chamber. 
Moans of eoiiit'oi t for invalids. Amhulanci s. 

llonseliol I remedies.—Kducational series of drugs commonly used, 
with llolanical Illustrations. Medicinal herbs.—Drug adulterations. 
Injiuious anieles likely to he mistaken for medicinal substances. 

-dntidides and treat' ent for poisons and venoms. Prints of 
poisonous plants, venomous reptiles and insects, noxious fish and 
inollusca, animals in a rabid stale, &o.—Means of safety from, and 
destruction of beasts of prey, I.-' s' .and field ve niin, &o.—Moans 
of sat'oty oi relief from the effects of excessive heat or cold, from 
asphyxia, drowning, idiipwreck, lightning, fiio, dang.'.rs, and dis¬ 
comforts in travelling .j raih'oi ,' or otherwise, and accidents to 
which children are particularly liable. 

Prevention of the iujnrie.s. ml di.seasos which specially attach to 
industrial i)i,cup,itionR.(l2i—Articles of which the manufacture is 
injuriou.s. Eligible .substitui.es. 

• 

(1) In 18f)l I arnniged tin '. opsis of this Class of my Museum, as a 
suf^cstive Programme for the use of the Sanitary Committee appointed 
with a view to the then approaching International Ikhibition. A copy 
remains for insjioctinn. 

(2) In 1854 1 lucod tlii CouEcil of tho Society of Arts to appoint a 
Committee for tho investigation o; this subject under tho name of “ Indus¬ 
trial Pathology,” and among the papers now open to inspection, is a 
Synopsis kindly prepared for mo by Mr. John Simon. 
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Class VII.—Home Education.—Self Instruction .— 
Recreation. 

ITomo cdiioation of cliildren. lustriictivo toj'n,. Educational 
prints and cabinets.—A dnlt ,solf-insti uction .and sciontifit; recreation. 
S 3 ’n()]isis of tbo Sciences with lllnstrations of tbeir rosjieelivo 
natnies and jmrposcs. Cheap and scndceablo apparatus for in or 
onCdoo)' .studies. Porin.atioii of llerbariii, Ac. 

lllustrati<ms of the Arts of Design and I’cd^'giajibic Arts, show¬ 
ing til' proce.s.scs employed, and the respective lesults.—liistniefion 
in the principles of taste, in outline, colour, and subject; select 
prints, figuri's, and other .articles for Cottage Decoration. 

Music, vocal and instrinnental, in its popular applications. 
Modes of instruction and notation adopted in vaiious countries. 


Class VIII.—Miscellaneous Articles, not referable 
to the foregoinej Classes. 

Scientific a\.plianeos for lionsehold use, including clocks, tarn- 
meters, tbennometers, scales and weights, measures, &c,—Sbitionery 
ill all its departments.- Miscellaneons Household flequisiles. il'oilet 
arficle.s.—The llousowifo’.s Work Itox. Female liandwoik of all 
kinds.—The Cottager’s and Emigrant’s assortment eif Tools for 
eai-pentering, Bboemaking, i%c. Garden and Field iiiiplemente.— 
tiecds of vaiieties suited for bortieultuie and small husbandry. 
Kesources for barieti localiiics.—Appliances for locomotion and the 
conveyance of burdens. Contrivances of all kinds for lightening 
labour.—Special lei^uiremenls of il'r.ivcDcis, Emigrants, &e. Self- 
help for emergencies. ,, 

■ Samples of Museum Fittings and Appliances, with estimates for 
the use of persons desiring to form Economic Collcet.ious on any 
scale of dcvelopipent, 


c 


Class IX.—The Economic Library. 

This Glass, besides supplying every desirable information con¬ 
cerning the subjects illustrated in the body' of the Museum, 
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fumiihed kifowli clgo wliieli ccniM not lio taught by visual display, 
but which was a ncccssai v coiiiplLiiionl to a full course of duuK. do 
and sanitary studii s It i. ailaincd l.o< l.-'',, pamphlets and documents, 
(llritish an«^ Foi'uigjij oo inatlovs olMoincijic, sanitary, educational, 
and bucial economy, furinged for convonieiice of roforcnco, and 
partiwdarly inlcn i ‘d for tlie use of persons • ugaged in the organi¬ 
zation of I’rovidci.i I'hariiablo Insdiations, and of Clorgyincn, 
Medical W«u, bclioolniasters, cud others entrusted with the bodily 
welfare, or intclleo'ual guidance of the l’cople.(l) 


l lic comjyrcliensive nature of ilie foregoing Synopsis 
may niise tlio tpiestion,—how could so vast a range of 
siilijects be illustrated in an area which including the 
Library and the annexe for cumbersome objects did not 
e.Kceed 100 feet by 30? The chief secret lay in a 
careful selection of representative Types; but I must 
confess that in many departments the articles, attd 
csjiccially the diagrams were packed more closely than 
would ho proircr in tno University Museum, and making 
allowance for additional desiderata, 1 calculate that its 
Economic Collection .should '^ceupy tw’co the space 
above mentioned, even reckoriing that several series 
may be transferred othc” Uollef'tions. 

B(.isides wishing to facilitate the formation of the 
Oentfal anJ l^roviiicial L\*oiiomic Collections, I have in 
giving the skei :li of iny ^’’useum, been actnatod by a 
dtigire to show tiie groundwan’k of experience on which 
is based the SvT.bAP.UF ■'' Economic Know'IjUdge pre¬ 
scribed for Artisan Students in the next Chapter 
{p. 179). I trust that from the fact o*f my having 
laboured for ..j many years to represont, fairly and 
evenly, all tbe essential features of this range of snl jects 

(1) Part of a doscriptivo Catalogno of the Library was printed for 
private circulation, abd a copy is available for inspection. 
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in a moderate space, carefully selecting and metliodi- 
cally packing together every available kind of visual 
illustration and explanatory labelling, it. almost neces¬ 
sarily follows that the leipirements of our population^ 
in general, and of the Working Classes in particular, 
undei'went time after time, such a sifting, classifying 
and scrutinizing, as to supply ]>oculiarly suitable and 
reliable materials for the preparation of such a Syllabus. 


SECTION 3.-FORM OF INSTRUCTION FOUND 
MOST SUCCESSFUL. 

I liad not long been engaged in the practical develoj)- 
meut of my Economic Museum, before I became aware 
that the visual instruction it was intended to convey, 
would require more explanation, either oral or printed, 
than I had originally supposed, and that subsidiary 
educational measures would be recpiired to complete its 
practical utility. The object to be had in view was 
not merely to point out to the Woiking Man what to 
choose and what to shun, or to store his memory with 
authoritative advice, but to give him an opportunity 
of acquiring that knowledge which might enable him 
to reason for himself, and to select with judgment 
what might be most likely to suit his requiremehts 
and his means. For this purpose it was necessary to 
look beyond ,the outward surface of things, to enquire 
into the peculiar properties of some, to trace the origin 
of others, and the processes'which had transformed the 
raw material into a manufactured article. 

Unfortunately, in whatever manner I attempted to 
convey this instruction, a serious obstacle stopped the 
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way.* Thai obstacle was tbs almost total absence of 
scientific knowbslge among tbe ba^.k of the community, 
and tlieir^:ons(Hj^:ien’. iuabilil' lo understand the true 
scientific reason why one thing might be objectionable, 
and ^nothei- pinreraMe. It was fn- instance of little 
avail to show 'losigns on the uiu^' improved principles 
foi DWlings ot town oi country, to persons to whom 
those principles were a mystery; whc. weie ignorant 
of the Physical Laws on which Ventilation is chiefly 
foumh^d, and who did not indeed know enough of 
Chemistry and Pliysiology to be able to understand 
whv Ventilation should be necessary at all. Or how 
could I hope in displaying rational articles of apparel, 
t(. convince *hose who were not acquainted with the 
normal structure of the Human Frame, that its organs 
are often displaced, .and their functions impeded 
through a blind subserviency to the dictates of fttshion 
in matters of I)re.“s Or again, in what other than 
chemical language, unintelligible to the many, could 
the Curator of my Museum, in showing a Visitor through 
the Food Department, explain to him the reason why 
Wheat is more nutritious than Potatoes, and h’eas more 
nufj-itious than eitbi'i, or why he would find Beef Tea 
more strengthening than Falfs Foot Jelly, and fresh 
Meat more wholesome tnau Salt Junk; or how he 
might detect the commimest adulteintions of Food or 
Dflnk, and the like. An Artisan and his Wife, visit- 
ing.the admirable Food Department then at the South 
Kensington Museum,'P might be struck and interested 
amaningly by some of the sensational illustrations and 
labels, but they would be so much at sea in all that 
relates to the chemistry of nutrition, that they would 


(1) Now at the East London Museum, Bethnal Green. 
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scarcely venture to alter one item of tlicir daily fai'e 
in accordiince with a scientific dietary. 

I am sorry to say that the deficiency of scientific 
training, and the conse(]ueiit inability to appreciate 
the value of scientific guidance, has often met mo 
among Schoolmastens, and even among Divines, on 
whom I had particularly reckoned for encouragement 
and assistance in propagating a-mong the poor, intel¬ 
lectual means for physical irnjmovement, and among 
the rich, notions of judicious and discriminating bene¬ 
volence. On the other hand I .am ha])])}' to be able 
to state that from many enlightened members of the 
Clergy, I have received the most gratifying tokens of 
sympathy and support. I hope indeed that the Re])rc- 
sentatives of all religious denominations will ultimately 
concur in the conviction, that the frame of mind suited 
for imbibing spiritual instruction, is far more likely to 
be found among the intelligent inmates of a healthy 
home, than among those whom ignorance has degraded 
to a tor])id state of misery. I further hope that ;igree- 
iug in this important ])i'incij)le, they will also acknow¬ 
ledge themselves to be the most fitting instruments for 
giving it practical effect; that a,s ministers of good will 
towards ab men, they will eagerly ])romote.tho ])ractical 
enlightenment in matters of Daily Life, which would 
be an uncpiestionable boon to all, and that they will 
readily support every bmui fide endeavour to promote 
wholesome and humanizing knowledge, seeing that 
same ignorajico which engenders vice and callousness, 
opens the way both to superstition and infidelity. 

More vitally important however than the question of 
patronage and assistance to my instruction, was that 
of its acceptance by those I wished to teach. 'Whiok- 
ever way I turned, I found myself face'to face with the 
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Bcriofis doubt—“Can tlic Working ClaBscs be induced 
to imbibe in any way, the fundamental truths of *bicb 
tliey are, ynawaJ os, so much in need ” ? Can they for 
instiiime bo porsmuhd to listen eanu'stly to a scries of 
mcthbdical Lectni'os on subjects of a kind commonly 
considered ratlun- tlie. reverse of attractive; ? The fact 
is that much liad been done to give the audiences at 
Mechanics’ Institutes a false and unfavourable idea of 
Science. When genuine and clucational, it had often 
been in substance too high and dry, and in form too 
didactic and' technical; so as to rcquii’e on the part of 
the artisan an amount of preparatoiy knowledge which 
he could scarcely bo ox])octod to po,ssoss, and which 
i’ldeed it seemed to be nobody’s busines.s to give him. 
AN'hen annihing, it was rendered so liy cxpciahuents 
more calculated to be admired than understood, and 
it consisted mainly of sensational lute, picked here 
and there from the rai.gc of scientific knowledge, and 
which without the gvucral context could scarcely pio- 
duce the clear impressions re(|uired for practical use. 

To test the possihility of remedying this state of 
things, I composed in 1804 a detailed explanatory 
Syllabus of six connected Lectures respectively entitled 
as follows :-r 

1. “ The Alphabej, of the Science of Common Life; 
or, a first peep into the mysteries of Health 
and Comfort.’’ 

2. “ A good Home, and what belong;j to it." 

It. “ Furniture and Clothing; and Health as 
affected by them.” * 

4. “ Food; its purposes, principles, and resourcos. 
How to make meals palatable, wholesome, and 
cheap. •Beverages.” 
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5. “ Fire ; wliat, it is and liow to make the best 
of it. Contrivances for Ventilation.” 

G. “ Good Hea,lth, and how to keep-it.” 

Eacli lecture liaving been sketched out in 'detaif 
was provided with an ample assortment of s]ieciraenR, 
diagrams, and apparatus, pro])ared at the Twickenham 
Museum, and suitably packed for circulation. Arrange¬ 
ments wore made for the delivery of IIk; (ioursc at 
ten ])]aces of Meeting of the Working Classes in the 
Metro])olis during the ensuing winter, 'fhe six lectures 
were entrusted to tliree competent persons, wlio se^.-e- 
rally undertook to adhere as closely as might be to 
the substance of the Syllabus, clothing it in their own 
language, and who ac(])htted themselves of the task in 
a very creditable manner. 

The result i>rovcd not only that the ])lan of prefacing 
the study of Domestic Economy with an introductoiy 
account of the sciences on which it depends, was a 
step in the right diroctrion, but that tluu'o was no 
occasion to condemn myself to the awkward task of 
squeezing that account into limits which it was ready 
to burst in all directions. I found to my great delight, 
not only that illiterate audiences couhl perfectly imbibe 
and appreciate the elements of Science, when ju'esented 
to them in a simjile and palatable form, but that there 
was no reason why these elements, instead of behig 
confined to one Lecture, should not be spread gver 
several. Thj.s was highly satisfactory, as regards the 
mainof teaching Science to the People; but 
as regards the ])articular manner in which 1 had made 
the attempt, it was obvious that however detailed and 
explicit might be my Syllabus, it could not, when dk- 
tributed in parts to several lecturers, ■sufficiently bind 
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and eontrof tliem to secure throughout a uniform treat¬ 
ment of the different subjects. Again, if I entirtiSK'd 
the whole^ang(.> to one lecturer, he must indeed jiosscss 
consummate abilities to cxtemjiorize a serieS of fluent 
^and taking Lectures on materials prescribed by me, in 
accordance witli my jiarticular views; and in fact a pro¬ 
fessor* competent to do this, could scarcely be expected 
to submit his talents to my control for auy’ sum that 
I could afford to oiler him. The higher his attainments, 
tlic more tedious it woulil be for him to be engaged in 
teaching my industrial Friends ilic mere “ Alphabet of 
Science.” The. abundance of his higher knowledge 
would at times be thoughtlessly poured out to the detri¬ 
ment of the particular simple facts which I had thought¬ 
fully selectcid; the ardour of liis iniTid woidd ever and 
anon break the line of connected purposes, and carry 
him off into tlic realms of speculative fancy, his facile 
eloquence would dilate on favourite themes, and three 
quarters of the allotted time would be consumed before 
one half of the allotted matter was got through; so 
that the remaining half would either bo cut and 
maimed, or galloped over at a headlong pace. 

These conclusion'!, resulting from various practical 
experiments, are here related in the spirit of a mariner 
who points out the shoals he has encountered, not only 
that others may avoid theiii, but also that he may the 
m«re be trusted when he points out the safe passage 
through wliich he has sailed at last. • 

Having found that there was no alternative left but 
to write out the proposed Lectures in full, I prepared 
by the autumn of 1806 umJer the title Scinxcn made 
Easy,” a-first instalment of the proposed Scientific 
foundation, comprising five familiar Lectures on the 
Elements of Physics and Chemistry. In doing this 
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I endeavoured to carry out to the best of'my power 
ilie iVstriictions which I had prepared for others, as 
to tlic manner in wliich the subject matter' should be 
selected aii<l arranged, and as to the style in which it 
should be e.K[>rossed. Hero however I was m(?c by' 
ajiothei' ominoirs (picstion : would Working Men listen 
to a ri'dd lecture ? As a rule the reading of a discourse 
of any kind only answers when there is nothing to 
do but to read, and is a failure when the delivery of 
the text is broken by experiments, writing on the 
bl.ack-board, or any other kind of visual demonstra¬ 
tion. The expedient for overcoming thi.s, difficulty whinh 
happily occurred to me, was very simple, but i)roved 
effective beyond ray most sanguine expectations. It 
consists in the joint action of a Reader and a Demon¬ 
strator, and may therefore be named the binary or 
DOniil.II-ACTION SYSTEM. 

Wherever a specimen is to be shown, a diagram to 
bo pointed to, or an exjioriinent to be performed, a 
cross 00 in the text warns the Reader to make any 
pause that may be required. The Demonstrator who 
lias before him a full list of instructions, with every 
device for enabling liim to bo ready at the right 
moment, does the needful, and the reading is resumed 
without the least embarrassment or lo.ss of time. I am 
the more induced to lay some stress on the remarkable 
success which this plan has obtained, because I believe 
it to be a mew one, and to be susceptible of becoming 
a valuable qddition to the present very- deficient re¬ 
sources of popular Instruction. A Reader cannot be 
expected to deliver a written or printed lecture satis¬ 
factorily, if he has to go io and fro between his text 
and bis diagrams, or his apparatus. On the other 
hand a Professor who can deliver a whole elducational 
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coursff in a concise yet easy style, without further 
guidance tEan a few notes, and who at the sam^time- 
is a skilful oxpciinu atalist, is an, expensiv;e luxury, 
even jn London, and almost anohtainahlo in most pro¬ 
vincial localities Bni on the conl.ary there is scarcely 
a country.towj: where the vicarage or the school cannot 
supply a good Header for a philanthropic oLject, whilst 
the Doctor or the Chemist of the place will be suflS- 
cicntly up to ihc perforifiitig of any amount of chemical 
or otlier experiments, involved in expounding the 
Science of Daily Life. 

It will not everywhere he possible to secure the 
services of so first rate a Reader as Mr. Henry Ellis, 
whose profesn’onal co-operation I have been fortunate 
enough to engage ; nor will it be easy to find a 
Demonstrator so dexterous at manipulation and clever 
in the jicrformance of experiments, and at the same 
tune .so competent 1 1 answer scientific questions, and 
so well qualified for undertaking the general manage¬ 
ment of Circulating Lectures, as,my Secretary Mw Wm. 
Hudson. The peculiar smoothness and homogeneity 
with which their joint action progresses as rapidly as 
that of the most iluent and experienced extempore 
professor, will not be attai ed to by many provincial 
amateur.^, but neither will tliis degree of efficiency be 
expected by provincial auaienccs, or required for making 
thi#mode of teaching Science a welcome expedient in 
local. Institutes, and m many ways a valuable* resource 
for Schools.—Be this as it may, there cart be no ques¬ 
tion as to the service w'Jjich this mode of delivery, 
specially contrived for sending out identical Instruction 
in' variems directions from a given centre, may render 
to'®the proposed system of Technical Training. With 
a vi^'^fying action,' resembling that of the Heart in 

L 
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the Human Frame, the Central Technical University 
may' thus dispense well elaborated Knotwledge through¬ 
out the United Kiijgdom and the (’olonios,;and secure 
everywhere that uniformity of Studies so necessary 
for establishing uniform Standards of Oertilicated' 
Merit. 

Another educational contrivance on which 'I con¬ 
siderably reckon, is the plan of open-handed Examina¬ 
tions, to which I have been Ictl by the success of my 
Popular Course.; hut before describing it, 1 must dwell 
for a moment on the circumstances of this success 
itself, in order to show that it has afforded re];>eated and 
incontestihlo proof of that aptitude of the Working 
Population for receiving scientific knowledge, which 
has been adopted as an essential element of calculation 
in framing the proposed System of Technical Training. 


SECTION 4.-APT1TUDE OF THE WORKING POPU¬ 
LATION TO RECEIVE APPROPRIATE SCIENTIFIC 
INSTRUCTION. 

It may be well to explain that the above-mentioned 
Course entitled “ Science made Easy,” which has now 
accomplished its eighth season among the London 
Institutions, consists of nine licctures embracing those 
Elements of Natural Science which are most essential 
for understanding the rationale of the Things of Haily 
Life. They are strictly methodical and progressive, 
leading an uneducated person through a facile acquaint¬ 
ance with the outward forms and properties of Bodies, 
to an enquiry into the Physical Forces by which they 
are governed in rest or motion, and ‘into the theory 
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and pfacticd of tlie Meclianical Powers. Two Lectures 
are thus occupied. A third concludes Mechjitnical 
Pliysics \^ith . ,n I'xpositiou of the principles and 
familiar applicationof Aerostatics and Hydrostatics, 
and a*few noli ms of Acoustics. Lecture IV., under 
the title of ('h(;mi(:d Phy,-,Ic.>, deals with the most 
practicul phenomena of Light and Heat. The fifth 
and sixth Leclures are devoted to a glance at the 
most im]TOrtant features of Inorganic and Organic 
Chemistry. liocturc VII. gives such outlines of Na¬ 
tural History as everyone ought to know something 
of,* and finally two Lectures devoted to Human Ana- 
toiriy and Physiology, turn to account the previous 
instruction in a compendium of all that is most 
essential to he known for promoting a healthy condi¬ 
tion of the system. 

Even this very brief summary may suffice to show 
ihat my Course, though I have sought to make it 
palatable to the Working Classes by a familiar and 
cheerful style, and by abundant illustrations, is never¬ 
theless a hcnid fide endeavour to unite all the scientific 
data most essentially necessary as a ground-work to 
the study of the ir^ulrcments and resources of Daily 
Life. This. earnest character becomes particularly 
apparent on reading the Syllabus of the 9 Lectures, 
contained, in tne Progj amine distributed among the 
WcJrking Popu' .tion of the Districts where the Course 
is to be given. It is ..early identical in range with 
the Syllabus 'of Elementary Knowledge^ which will 
be found in Section 1 of the next Chapter.—Such 
being the character of the Course, earnest, methodical, 
and having practical usefulness for its constant aim, 
le# us now see in what manner it has been received 
year after year; not by select students, but by miscel- 

L 2 
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laiieous audiences admitted grafif! in various ptirts of 
tlic 'Metropolis, including some of tlie most densely 
popnlatx'd and least refined. 

Reforrmg for fuller information to “ Science for tlic 
People;” and for furtlier proofs to tlie testiiYionials 
and letters of thanks in my possession, I will proceed 
to quote the Reporter of the Daib/ Ab’.wf:, whoso article 
entitled “ Science among the Costermongers,” appeared 
in that Paper on the fith of November 18()8. It 
descrihe.s a visit to Mr. Orsman’s Mission Hall in 
Golden Lane, where my Course was then being given 
for the second time. 

“ On Tuesday evening last, a person passing down 
Golden Lane, a long, narrow, and poverty-smitten 
thoroughfare, leading from Rarhican into Old Street, 
might have observed numerous individuals belonging, 
as their costume unmistakeably indicated, to the Cos¬ 
termonger class, silently making their way, amid piles 
of empty barrows and heaps of decaying vegetable 
refuse, towards a building, not very pretentious in its 
external appcai'ance, situated at the rear of the City 
Laths. The locality is iiot a very inviting one. 
* i;:- * * P^ntcring the building above mentioned, a 
cui’ious and suggestive spectacle met tlij.‘, eye. In a 
large room having a spacious platform at one end, 
and encircled by a strong and commodious gallery, were 
crowded together some 400 or oOO men, women, <and 
children, •belonging, for the most part, to the poorest 
classes. Many, perhaps the majority, were members 
of the street-trading community, the rest of the audience 
consisting of labourers, Srtisans, workmen’s wives, 
factory girls, shop boys, street arabs, and the like. 
And for what purpose were they thus voluntarily 
collected together ? * * ♦ * They had met for the 
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purpclhe of’ listening to a Scientific Lectum on Clie- 
niistry, * * * * eagerly listeniiig to a Lectm'e, in 
wliicli wcri'^expKiincd the various properties of Oxygen, 
Jlydr^gcu, Carbon, Suipbur, and other non-iuctallic 
Elenients; the ^lienoraena of combustion; the decom¬ 
position and '’ecjoniposifion of Water, and the like. 
* * *' * III p; f'vious Lectures, those present had had 
explained to them the conditions of matter, laws of 
gravitation, mechanics, aerostatics and hydrostatics, 
light, beat, and other elementary ])ortions of Scientific 
Knowledge; but instead of becoming wearied with the 
formidable mass -of technical teaching with which tliey 
were threatened, the number of liearers was found to in- 
c.oase considerably with each successive Lecture. The 
order maintained was admirable. ****’’ 

More conclusive however than could be any isolated 
instance, is the general tone of orderly earnestness 
’,vith which the Ccco-fec iias been attended throughout 
its London career, from I’addington to Holloway and 
Spitalfields, from (fiielsea to Shadwcll and Stratford, and 
from Niue Elms, Lambeth, and liermondsej, to Woolwich 
Arsenal. In order nevertheless to prevent disappoint¬ 
ment on the part v: ihose vho may be prompted to 
engage in similar undertakings, as auxiliary to the 
proposed systinnatic training of the people, it is right 
I shouliL^joint out a few conditions of success which 
niuSt not bo disr. garded. Thus whilst it it) essential to 
sclegt Institutions wlicic 'iforking Men haver acquired 
the habit of Congregating in considerably numbers, it 
is scarcely less so that there should be some intelligent 
and active person on whom reliance can be placed 
for superintending the machinery of publicity. As 
fof my own Course, it succeeds best where an energetic 
Minister or Missionary has intelligently induced, and 
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still actively keeps up habitual gatherings ol the people 
in latge numbers, by mixing innocent recreation with 
religious and secular instruction. There mv Lectures 
are quite at home ; for it has been my constant 
endeavour to leaven them with a spirit of Christian 
morality, and to show how religion and science may, 
and always should, go hand in liand. 

As a rule I have found, as might be exjiected, that 
audiences consisting of men and women of the lower 
social strata, such as are called in by the invitation 
of open doors in a poor locality, require to be presided 
over by a person who, besides being a good man of 
business, possesses the art of making them feel at their 
ease; whereas when the chair is filled by any one to 
whom they look up as to a condescending patron, 
a kind of reverential awe seems sometimes to chill 
their interest, and check the liveliness of their appre¬ 
ciation. 

The abilily to jireside at such a Meeting is not a 
privilege reserved for gentle birth and classical educa¬ 
tion. At one oi' the places where my Course was given 
in the first season, the chair was taken by one who 
neither stumbled over his own words, nor treated the 
Meeting with a flow of eloquence when it was not 
wanted, but could always when required, speak cleverly 
and to the purpose, and conduct an evening’,^ proceed¬ 
ings with tact and courtesy. Both he and the audiftice 
showed more than once that they were not novices in 
parliamentaipv routine. Nov' the place of Meeting in 
question, was the Hall of the Old Pye Street ’VV'^orking 
Men’s Club, instituted through the generous and en¬ 
lightened exertions of Miss Adeline Cooper, and 
occupying the Ground Floor of a Model Lodging 
House adapted to the reijuirements' of one of the 
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purpclhe of’ listening to a Scientific Lectum on Clie- 
niistry, * * * * eagerly listeniiig to a Lectm'e, in 
wliicli wcri'^expKiincd the various properties of Oxygen, 
Jlydr^gcu, Carbon, Suipbur, and other non-iuctallic 
Elenients; the ^lienoraena of combustion; the decom¬ 
position and '’ecjoniposifion of Water, and the like. 
* * *' * III p; f'vious Lectures, those present had had 
explained to them the conditions of matter, laws of 
gravitation, mechanics, aerostatics and hydrostatics, 
light, beat, and other elementary ])ortions of Scientific 
Knowledge; but instead of becoming wearied with the 
formidable mass -of technical teaching with which tliey 
were threatened, the number of liearers was found to in- 
c.oase considerably with each successive Lecture. The 
order maintained was admirable. ****’’ 

More conclusive however than could be any isolated 
instance, is the general tone of orderly earnestness 
’,vith which the Ccco-fec iias been attended throughout 
its London career, from I’addington to Holloway and 
Spitalfields, from (fiielsea to Shadwcll and Stratford, and 
from Niue Elms, Lambeth, and liermondsej, to Woolwich 
Arsenal. In order nevertheless to prevent disappoint¬ 
ment on the part v: ihose vho may be prompted to 
engage in similar undertakings, as auxiliary to the 
proposed systinnatic training of the people, it is right 
I shouliL^joint out a few conditions of success which 
niuSt not bo disr. garded. Thus whilst it it) essential to 
sclegt Institutions wlicic 'iforking Men haver acquired 
the habit of Congregating in considerably numbers, it 
is scarcely less so that there should be some intelligent 
and active person on whom reliance can be placed 
for superintending the machinery of publicity. As 
fof my own Course, it succeeds best where an energetic 
Minister or Missionary has intelligently induced, and 
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still actively keeps up habitual gatherings ol the people 
in latge numbers, by mixing innocent recreation with 
religious and secular instruction. There mv Lectures 
are quite at home ; for it has been my constant 
endeavour to leaven them with a spirit of Christian 
morality, and to show how religion and science may, 
and always should, go hand in liand. 

As a rule I have found, as might be exjiected, that 
audiences consisting of men and women of the lower 
social strata, such as are called in by the invitation 
of open doors in a poor locality, require to be presided 
over by a person who, besides being a good man of 
business, possesses the art of making them feel at their 
ease; whereas when the chair is filled by any one to 
whom they look up as to a condescending patron, 
a kind of reverential awe seems sometimes to chill 
their interest, and check the liveliness of their appre¬ 
ciation. 

The abilily to jireside at such a Meeting is not a 
privilege reserved for gentle birth and classical educa¬ 
tion. At one oi' the places where my Course was given 
in the first season, the chair was taken by one who 
neither stumbled over his own words, nor treated the 
Meeting with a flow of eloquence when it was not 
wanted, but could always when required, speak cleverly 
and to the purpose, and conduct an evening’,^ proceed¬ 
ings with tact and courtesy. Both he and the audiftice 
showed more than once that they were not novices in 
parliamentaipv routine. Nov' the place of Meeting in 
question, was the Hall of the Old Pye Street ’VV'^orking 
Men’s Club, instituted through the generous and en¬ 
lightened exertions of Miss Adeline Cooper, and 
occupying the Ground Floor of a Model Lodging 
House adapted to the reijuirements' of one of the 
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initiaiion and inJefetigablo perseTorance of my late 
friend and colleague, Mji. Hakrt Chester. 
Examinatmns,.] mu.in those no! coi^iied as ii^ College 
to Students taught by 1he l-ixamining Body, hut open 
to all'CandidaU T duly qualified. Tt is more particularly 
to such Exaiuiiia!ions that ihe following considerations 
wdl apply, inasmuch us it is desirable that tne system 
of allowing Candidates iiee option as to ilie way of 
acquiring ]U'cscrihed attainments, should be introduced 
as far as jiossihle in the operations of the proposed 
Central Teclinical University. 

•Examinations, whether competitwe, that is to say, 
offering for cuvipefAtion a limited number of Prizes or 
1 towards, or coiiipetential, that is to say offering a cer¬ 
tificate of conipcteniy to any number of Candidates 
whose attainments come up to a specified mark, may 
subserve various purposes. They may stimulate and 
!est individual indusi.ry „ud abilities, with a view either 
to reward merit i'or its own sake, or to determine fitness 
lor certain duties; hut they may, and should if possible, 
further have a more special educationa aim. When 
established in strict accordance with the carefully ascer¬ 
tained requircmcni,' ■:f cerc'in caiegories of Students, 
they may afford in addition to a powerful incentive, a 
higldy valuable guidance tO their respective studies. It 
may he ^ very well for tuose who are well educated 
and well to do, and can afford to regard study as the 
mere solace of leisure i. urs, or as a wholesome drilling 
of the mind for an indefinite purpose, to have a set of 
competent Examiners ready to question them cm any 
branch of knowledge to wliich they may take a fancy, 
without considering whether or not it may be likely 
e\a3r to render them any direct and practical service ; 
yet even among Students of this description, laxity of 
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purpose should not be encouraged, nor should* they 
be left; to the misleading influence of fancied aptitudes 
or futile, predilections. With Artisan .Stu^lents and 
others who have to carry on the struggle of ;mind 
against matter, we have a much stronger case'. To 
them knowledge is a necessity, wu'thout wliich their 
incomings are likely to be precarious, and theit out¬ 
goings are sure to be unsatisfactory. And woe to them 
if some friendly guidance is not at hand, to point out 
the knowledge of the right sort, and the way to got at 
it. Ignorant of the distinctive characters and bearings 
of the different branches of Natural Science, unac¬ 
quainted with the differences of treatment which each 
branch has received from different Authors, unable to 
pick their way through works which contain vastly 
more than they want, and liable through lack of pre¬ 
vious culture to find confusion and dismay in etymo¬ 
logies which give a lift to the classical Scholar, they 
must not be entrusted with their own guidance in the 
pui'suit of knowledge, whilst at the same time they can¬ 
not aflord to pay for tutorship or coachiiuj. Some¬ 
times indeed the soundest and most friendly advice, 
tendered to Artisan Students from the level to which 
their employers belong, is apt to be viewed at first 
with diffidence; but let it be based on facts that speak 
for themselves, and on considerations that filiisan echo 
in their own shrewd common sense, and tliey will sfton 
cheerfullyaccept its guidance, for they know very >vell 
that ignorance cannot be its own guide fo knowledge, 
and that they who most require to learn, can least 
afford to waste time and opportunities in learning what 
is not to the purpose. 

It is naturally to the Programme of Examinations 
yearly published by an Examining Body, that one 
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look» for the moans of fi:uidance required by tbc re¬ 
spective Studriits. 1 used to turn to the “ Syll;diusc.',’‘ 
hoping to find in '/ich a snciinct expositioi^f what 
the respective Caii lidates wore expected to learn, fol¬ 
lowed by satifcl'ictorv indicatioiir. ^^t Books, or parts of 
Books, recommend •! for ibt ir n-se. I scarcely like to 
sty Imw often I was disappointed. Instead of a con¬ 
gruous series ol sketch'..s, each clearly defining a dis¬ 
tinct course of study, and yet all linked together by 
unity of design, 1 saw evident signs that each Examiner 
had l)cen left to his own devices. His own indi¬ 
vidual conception of his Subject was more or less fully 
or faintly indicated, without reference cither to the 
plans of his colleagues, or to that of his predecessor, 
and a student could only surmise the probable level 
of his questions, from a knowledge of his temper and 
antecedents. As for indications of Text Books they 
v/ere often inadequately given, or the works named 
contained so much beside or beyond the mark, as to be 
bewildering without the aid of an adviser competent to 
pick and choosc.t^) 

At that time so little regular attention had been paid 
to the different i. ' llectuid reej^uirements and capa¬ 
bilities of Students differing in social level, educational 
advantages, and intended pursuits, that it was perhaps 
excusaUa;if Examinatii i. T'rogrammes displayed rather 
the indefinite ’mstable and tentative character of an 
experiment, than the ' mogeneous solidity, of a well 
developed system, or if they were deficient iu those 

legitimate means of guidance which earnest but? inex- 

• 

(1) Every department or range of knowledge in which an examination 
of a given level is to be held, with a view to the requirements of a given 
Category of Students, should be embodied in a special Text Book giving 
just what they want. To supply a reflex thereof in the form of a detailed 
Syllabus is then a comparatively easy task. 
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periencecl Candidates are entitled to expect.^-IIad there 
been a permanent Committee of Supervision or Board 
of Modc"ators, uniting the lay with the professorial 
element, and ])Ossossing due authority for framing, and 
maintaining Systematic Plxaminations distinct!)' in¬ 
tended for a certain educational level, say, that on 
wliich the lower portion of the Middle Class, and the 
upper j)ortiou of the Waged Class, may he said to 
meet, they would perhaps have adoitted Measures of 
Improvement founded on Conclusions to the following 
effect:— 

— That the subjects to be included in an Exami¬ 
nation Scheme, whether scientific or otherwise, 
should always be selected in accordance with the 
requirements of the class of Candidates in view. 

— That a distinct Curriculum or Course of 
Studies, should be agreed upon and marked out 
for each Category of Students, and that the 
required Text Book or Books should be selected, 
or if necessary specially produced. 

— That each Curriculum should bo represented in 
the Examination Programme, by a Syllabus 
giving all necessary details, and referring to the 
respective Text Books or portions thereof. 

— That sufficient unity should prevail S««.the de¬ 
gree of explicitness and general character of fnc 
various Syllabuses, to stamp them as parts, of 
one and the same scheme. 

— That unity of purpose should similarly govern 
the Examinations throughout, so as to maintain 
even in different departments, conformity of 
guiding principles, and uniformity of standards 

— That in the Questions to be proposed at a given 
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cent, and then when tJie examination time is 
come, pouncing on tlie Candidates with out of 
t’.'p way questions, having scarcely anything to 
recommend tlicm lieyond their being perfectly 
unexpected, or dejiendiiig for an answer rather 
on the fortuitous direction than on the general 
extent of knowledge.t*^ 

— That the questions should a.s much as possible 
he distributed over all the Departments or Sec¬ 
tions of a Science, in such a manner as to 
encourage an even distribution of attention over 
the whole of its ground-work and essential i'ea- 
tures.'.*) 

— That of the Questions put for each Science at 
each Examination, some should be more compre¬ 
hensive in grasj), or more difficult in character, 
and others the reverse; so as to enable Candi- 


(1) A ffiw exam]>los may servo to illuatrato my meaning :~At a geo¬ 
graphical Examiiiiitiou a Candidate was asked about a Kiver in Asia, of 
which Ihe only known account was one recently iiuhlislie<l in a Book of 
Travi'ls wliich haiipenerl to have licen ruul by the Examiner.—A question 
on tho numerical c.stiinatinn of the Conductivity of Heat wa.s rc]i('aledly 
put, for an explanation of which the ordinary Text Books were for some 
time vainly consnlted. It was afterwards learnt that tlie Examiner had 
disemssed the niattm- in an article written for a certain expensive 
Cyclopicdia.—Candidates in Geometry were asked to prrtvo with a piece 
of pajior and a pair ot scissors that the three angles of any triangle 
amount to two right aiigh s. Tho elevereist mathcraatiaian might be 
less able to do it than a child who had seen it done, 

(2) The following is from a Memorandum which J addressed alwiit 10 
year,‘j ago to (he .Secretary of the Society of Arts. 

“ What most of our young men assuredly want, and may hope to acquire 
in the limited tinjc and with tho limited means which they can devote to 
preparing ihem-selves for tho Society of Arts Examinations, is a clear and 
logical perception of the scope and ni..ture of a Science, and a competent 
knowledge of its ground-work, classifie.ation, leading facts and ordinary 
proofisses; so that whatever fiu'tlier iniormation they may have ojiportu- 
nities for picking up tlu-ough Iiooks, lectures, or practice, may ho at opce 
rightly understood, and brought home for permanent keeping to its 
proper Cliaptor of the memory.” ■ 
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dateb possessing a considerable amount of know¬ 
ledge,i" make it proj)OTti(_.:.atelymanifesi. whilst 
the, less ibrtniato wo'dd aj: least l‘C/afforded 
opporlunities I'or iurning to the best advantage, 
such jiiuo ;iit a'-' tliey miglit have acquired. 

- That a cieai undei sUinirng and agreement 
'should be come to among the Examiners, and 
between them anu the B'\ard of Moderators, as 
to the total numlier of marks obtainable in a 
given Sciemee, or other subject,—as to the 
nund)er of marks r'cspectivady required for 
obtaining given Prizes or Certificates, and,—as 
far as }U’acticable with the aid of select typical 
examples, as to what should be considered good 
aimpers to Questions of stated grades of difficulty. 

— That every emleavour should be made, year by 
3 'ear, to work the appreciation and measurement 
of knowledge -inu abilities, and their representa¬ 
tion by numerical Marks, into a system not oidy 
logically uniform as regards one Examining 
Body, birt also logically hai'inonioas as regards 
the enunnhle of Examining Bodies. 

— That thougc gradual rise of Standards, con- 
foiraab’e to the progress of Science and to its 
more general diffusion, may be allowable from 
yea?^ to year, jre.i inere shordd if possible, be 
nothing 1'\nmd this; especially no sudden rise 
unannounced in ..u Programme, and*due to a 
change, of Examiner or a lack of Prize h und; 
in short no change due to any other cause than 
the benefit of the Examinee. 

— That as regards Elementary Examinations, 
precise Regulations should show as clearly a* 
possible what is expecte'd of the Candidates, not 
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only as regards isolation from asststanee and 
,^the like, but also as regards the fair English in 
b'liicli tlieir knowledge is to be -exp^’essed, and 
the fair legible hand in which it is to be con¬ 
voyed to paper. i 

— That the yearly Programme issued by the Ex¬ 
amining Body, should unite in a well-considered 
order of sequence, the Syllabuses agreed upon 
by the several Exninincrs in concert with the 
Board of Moderators, and at the same time sup¬ 
ply such prefatory information, and such a full 
statement of regulations, as may clearly esta¬ 
blish the proposed pur])oso, educational level, 
and modus operand!,; and that the said Pro¬ 
gramme thus carefully prepared, should remain 
unaltered, subject to yearly revision for correcting 
any errors of omission or commission that may 
become ajij)!ircnt, for introducing any practical 
improvements pointed out by experience, and 
for keeping pace with scientific progress. 

Several of the foregoing conclusions appear to have 
been more or less adoyhed of late years, but they were 
untried at the jteriod to which I am alluding, namely 
the autumn of 18 G 8 , when the .approaching delivery for 
the third time of my Course on the Elenflgits of the 
Science of D.aily Life, induced Mr. Murphy to ask‘for 
Examinations. The opportunity for a practical experi¬ 
ment was an excellent one ; but at the same time I per¬ 
ceived that to ensure success among a class of Students 
considerably below the Society of Arts Candidates in 
social position and educational culture, it was necessary, 
besides enforcing several of the above jrrinciyrles,'to 
clear away by a still more searching reform, every 
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obstaqje, r(jal or imaginary, wliicli might deter my 
Artisan I’riends from cutoring tlm lists. To them ti'o 
very idea of a si'ioio'fic Exaieillation had in .some¬ 
thing _ awfuf, and i:. -onld have hcen almost fidicnlons 
fo invite them !o siich an ordeal, if T had not seen my 
way to a j)la,n (•! (i|,ev'tions hat suhversive of the 

usual mystery of’ an Examination, hut which v.is nover- 
theless in rcaliiy as saf to the Examincj as it was 
rca.s.snring to the Examinee. 

'fhe manner in whicli the experiment was conducted 
is d('.s(;rihed "as follows, in a Lei tor which I addressed 
to.Mr. Mn!PHV_at its conclmsion, and which was read 
by him at a crowded meeting held at the Baths on the 
2()th Eebrna,ry, 18C9, when Lord SHADTESlrtJKY dis¬ 
tributed the Piizes to the successful candidates 

* * » i< J^oolcing carefully through the 

eight Lectures into which I had endeavoured to com- 
i i'e‘;s the scientif!,’ ficts most wanted in Daily Life,(E I 
divided the suhject matter of each Lecture into a con¬ 
venient number of parts,*^^) and prcpai'ed for each part 
a question so framed, that anyone answc.ing it might 
fairly and freely show to what extent his intelligence 
and his memory serv d him; and of course being com¬ 
petent to answer all the questions would bo tantamount 
to having in one’s mind the gist of all the Course. You 
were kiqd fnough to re.m publicly the whole of these 
questions at the 'j)oning of the Lecture Season, and as 
a coj)y of them was d>-,, ;sited at the Baths*, together 
with a copy of each Lecture, and moreover, as each 
question had attached to it the maximum number of 
marks which an answer to^ it might gain, the whole 
scheme of studies and rewards was spread open from 

(1) A second Lecture on Chemistry has since raised ttie number to nine. 

(2) There were mostly ten to twelve parts in each Lecture. 

M 
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tlio l)cgiiiinng. Eacli Btuclont, know wliat^lio was re- 
coiiiiiieiHled to learn, and was offered the convenience 
of leaf.'ing it without tlio annoyance of conflicting 
books. Each candidate knew wliat questions lie was 
liable to be asked, and what each satisfactory answer 
might be relatively rvorth in marks.” 

“ When the Examination time came, I selected with 
the assistance of Mr. IIimsoM, who is thoroughly con¬ 
versant with matters of this kind, two of the questions 
on each Lecture, one easy, the other more dillicult; 
making sixteen questions for the whole Ctmrse. Each 
candidate who having satisfactorily ])asseda ]ireliminnvy 
Test on the 22nd of January, was admitted to the de¬ 
finitive one on the 5th of the pre.sent month, found on 
taking his assigned place at the Examination Table, a, 
copy of those sixteen questions before him. The t'an- 
didates were informed that they were not expected to 
take up more than one question on each Lecture; but such 
was the zeal with which they set to work, that in the 
thi'ce hours allowed, several of them went through 
near]_y the whole range; and this in such a manner as 
perfectly to justify the sanguine oxjioctations raised in 
my mind, by the remarkable earnestness with which 
the Lambeth Baths’ audiences, young and old, had 
throughout listened to my Course. The number of 
Candidates has been small, but qualitj^^has made 
amends. Altogether, the appreciation of scientific 
kiiowledgs, the power of imbibiug and retaining it, 
and the power of expressing it in WTiting, evinceil by 
the Working Mon of South London, are facts most 
encouraging to the advocates of Industrial Instruction; 
whilst they reflect the highest credit on the enlightened 
Pastor under whose guidance this intellectual elevation 
has been athiined.” 



8eot. 6.J 


INDUSThTAL STUDENTS. 


103 


The» success of my plan of open-tiandkd Examina¬ 
tions in Li^ml>etli, iiiilucod me i 't only to repeat tin' 
experiment at PntpR wheii my^Lecturer \i ere de¬ 
livered there* for the fourtli 1'nie, but also to try it in 
other parts of London, The resiilf having been every¬ 
where most em-ourag isg, T a]iphe.! the plan to a some- 
wl at more advinced Ooinse of 8 Lectures oi’ Inorganic 
(dicmistry for industrial feiudcT'ts, delivered likewise 
on the Linary iSystein, at the St. d’hoina.s’s Scliools 
Ilnckney.W Every trial has fully confirmed the con¬ 
viction enterlained from the hoginniiig, that the plan 
of •converting a .reticnil Syij.abus into an ( Ques¬ 

tion aky, / iv a Catechism laiiMs the Answers, is not 
only an expedient suited for overcoming the dillidence 
of unediieati d iStudents, hut might hecomo with pro))er 
manageraont almost ccpially advantageous in Middle- 
Class, and other analogous Examinations, whether 
conducted hy tlie Examiners personally or from a 
distance. At all events it has become obvious that in 
a general scheme of Popular and Industrial Training 
this plan would .afford a pucuiiarly convonient means 
of e.stablishing and uuiiutaiiiing a uniform Standard of 
Examinations for m.’h Grade of each Industry in all 
parts of the country. 

The following is a j/rccL of the plan of proceedings, 
taken frijm’^the Examju,ui.-n Progi amine which has 
stood the test of actual service for several years with 
only a few trifling altci\.,mns. It consists of ^ quarto 
pages printed m double columns, except the^ Title-page, 
which gives concerning the Popular Course to which 

( 1 ) The prizes were delivered to the successful candidates, all /wad fide 
Working Men, on the 18th day of April, 1873, hy Charles Reed, Esi]., Jl P. 
(now^ir Charles Reed, Chairman of the London School Board), supported 
by the Rev. J. A. Pictou, whoso valuable patronage much contrihutod to 
the success of the Coufse. 

M 2 
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it belongs, a few particulars necessary for understand¬ 
ing certain references made thereto. Cones of this 
Pi'ogirun.uie and of a similar one prepared for the 
Industrial Course of Inorganic Chemistry, will be 
freely s\ipplied on a])])lication, by the Sccretary‘of the 
Economic Museum, Twickenham. 


TROGEAMME OF EXAMINATIONS. 

rL.\N OF ]>E()OKEl)lN(i,S.(i) 

1. —'I’lio.se OHSentiul F.leimiiiix of Sciiaitific Knowledge wLieli it 
is most desirable that evoiy Adult of tins W’oikiiig Classes should 
possess, are methodically airangial and explained in an easy and 
familiar manner in the ]irosent Course of heetni-es. 

2. —For the jiurpose ol' the Kxaiuin.itions each Ijecturo has been 
divided into a convenient number of pai'ts, largo or small according 
to the nat.uie eif the subjects; and a Question has been jueparod for 
each part, embracing as far as possible the main substance or gist 
thereof, and so framed that a person answering it maybefaiilr 
prompted to show to what extent he has understood and retained 
the matter referi'ed to. 

U.—The whole of the Questions, whieh amount to about one 
hiindred frr the nine Lectures, are included in the present Pro- 
gr-aniine. It is from them only that will he selected those to ho 
put to the Candidates. 

It is in this plan of publishing from the'beginning in 
the Programme tlfe Questions which the Candidates 
may hafe to face at their Examination, that lies my 
greatest dQviation from the ordinary practice. It is 
unquestionably a startling^ innovation, and yet a per¬ 
fectly safe one. It will he seen fiirther on, (Article 11) 
that the Examiner selects two questions out of the 10 

t' 

( 1 ) A difference of Type will distinguish a few remarks added to draw 
attention to the points most likely to he found serviceable. 
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or 12 •allotted on an averu/c to each Lecture in the 
ProgramiiK Which the.«o two !..aj be tlie Candidate 
cannot ])ossiblj gu'-.s. He iias ^the sathdaction of 
feelin^y that he cam ot he a;'ked any question which 
he has? not a iair ojjportunity of [ueparing himself to 
answer, biit sue!; T>re| .a-ation lauo!, as far as his abilities 
allow, tiuiLj-ace ' he gist of the whole Course ( .ee Article 
5) and this is all that can be desired. 

4. —'fho Questions, besides being consecutively uuinberocl for each 
Lecture, i.ave af>pen(led to tlnuu oilier rinnibers i-juigiiig from 3 to 
25, wliicli indicate their more or less comprohensivo and difficult 
nafiiro, and show the maximum number of Marks which a Can¬ 
didate could olitain at the hixamination by answering tliom in a 
thoroughly eflicient manner. 

>•,. — It is obvious that a Candidate, in order to be competent to 
answer thmiuijldij any of the Questions wdiich the Kxaininer may 
happen i.o select, must master the whole of the I'ilements of I’rac- 
tical H''ie,nco as embodied iii the course; but >fiir less tliiin tliis 
degree of efTieiency will siiflice fir sociiiiug to the Candidate a 
satislaelory (lertiticate. 

In CxiuninatioMS held like mine, simply to test and 
recom])Piisc the earnestness ot a desire lor scientific 
instrucUon, and the .thility to henolit liy it, the average 
level of cajiahilities the eless ('f Students dealt with 
in eacti locality, has of course to he leniently considered 
in delerraining the vunintv.ni of Marks sufficient for 
securing ^a Certificate y l.ii. in adajhing the present 
plarFto a Nation d System of Technical Kxaminations, 
much care must he 1 lowed on determinhig, and 
everywhere uniformly maintaining in the several sub¬ 
jects and grades, the proper proportion of that Minimum 
to the total of attainable Marks. 

6.-—The Series of Questions, with maximum numbers appended, 
remains the same from year to year, subject to any improvements 
which it may be found expedient to introduce, and to any altera- 
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tioMS or furtlicr doveloptuGiit of tho Coth’so. It lA'ill bfe freely 
cironlatod previously to and during tho beginning ^f the delivery 
of the Course in each locality, together with the Syllabus of the 
Loclurcs, so tliat the Woiking Men of the distriot'may know at 
once what they ai'e wanted to learn, what questions they will bo 
liable to bo asked if they become Candidates, apd what may bo 
the value of each satisfactory answer. 

7 . _'Pill the Course is printed, such facilities will bo afl'orded as 

convenience may allow, for the insjiection of a manuscript copy.' 

8. _]'ersons desiring to become Candidates in the several localities 
where the Lectures and Examinations may be org.mized, will b(! 
expected to conform to the following regulatioiis, which will be 
entrusted to a Committee of ISupervision. 


Regulatiom. 

a.—Candidates must be at least 18 years old, and strictly of 
the Working Class.—In localities where it may bo found 
desirable to admit Female Candidates, the minimum age 
required for those will be 1(>. 

li.-'They must furnish particulars of Name, Address, Age, and 
Employment. 

r.—Each Candidate approved by the Committee will receive a 
Card, on which ho (or she) will at once inscribe his (or her) 
own name. 

d.—As a rule no Caids will bo issued after the 4th Lecture, and 
no Candidate will be examined who has not attended at least 
6 01 tho Lectures, and each time signed the Attendance 
Book. 

f.—No Examination will be held unless there are at least six 
eligible Candidates. v 

9 . —Tile Examinatioiv'ill ho held by Mr. Hudson, the Examiner, 
in tho room and on tho evening appointed in concert with tho 
Committed of Supervision, such evening to bo if possible within 
one month after the conclusion of the Cour.''o. . 

10. —At a Friendly Meeting of tho Candidates, hold some time 
before the flxamination, they will bo asked by tho Examiner to 
answer in wilting a lew very simple questions concerning tho 

(1) In conformity with this announcement, a manuscript copy df the 
Lectures is deposited at each locality for about six 9 r eight weeks previous 
to an Examination, 
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Lecturtis, anij th'i.se only wlio do tliis Siitisfactorily will be admitted 
to the ExiiiLiiliatinn. 

This Ftiendly iiiteiicfcd to serve tlie pur- 

■posc a l'j''']imiiiary Examinatluii, has admirably 
succeeded, not oidy m soj' iratint;- from the Candidates 
a i'ow.wh’o woeld have siooa no cliancc in (ompeting 
with the I'cst, ■■■ither tl''"i’gh want of knowledge or 
through w^aiit of shility to express it in writing, but 
also in giving those wdio remain a clear idea of the 
actual nature and rccinirements of an Examination, 
ly fact it has been noticed that in the time between the_ 
I’reliniinary and the Final Examination, remarkable 
])rogress has been generally made, evidently the result 
of earnest ajijilication. 

11. — I’lcvionsly to the Examination, two questions on each Loc- 
tnve will be selected and inaiked on the I’riipjrainmo by the Ex- 
.'iii'iur. The one will !»' inojc easy, and the other more difficult 
OI com]u-(;heusive, in oi'dm- to give each Candidate an opportunity 
of adapting his attenqits to his abilities, 

12. On the evening ajq>'ih)ted lor the Examination, the Can¬ 
didates vvill lind before them on taking the places as-signed to them 
at the table, besides tin necessary writing materials, copies of this 
Examination Trograi:- ■ on v hiidi the irf questions are duly 
marked. Three hours will ho allowed thorn for preparing in pre¬ 
sence of the Ebunincr, and with it any assistance, plainly written 
answci\s to as many of these questions as they may choose; hut 
they will nof he .‘fccted p i'. ' ujr iii^e than one question for 
eael* l.ectuie, and ,oen six good answei'SHiay earn a Prize. Minor 
formalities will he duly oxplalried by the Examiner. 


I wish to (Iraw attciitioa to the fact that the Candi¬ 
dates are enc<vuraged to spread evenly their Studies 
througliQut the Course. lu dealing with a class of 
Students having cujoyed greater educational facilities, 
the answering satisfactorily at least one question per 
lecture, might he not merely expected but required. 
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13. —Ths Examination Papers, signed by the respective Candi¬ 
dates, and loft by thorn on the Table, will be brf'iigljt to the 
Economic Museum for being carefully examined, and each more 
or lcs.s satisfactory answjr will be lated at a proportionate number 
of Mark.s. 

14. —Each Candidate whoso total number of Maliks roaoliiis the 
amount fixed beforehand as necessary by the Examiner, will receive 
a Certificate. 

Here follows a sot of rules couceriiinm the Prizes, 
which are omitted as Lavinj^ in view circumstances of 
a local nature, and essentially different from those likely 
to occur in carrying out the scheme of Industrial Edu¬ 
cation contemplated in the present Work. Then comes 
the last Article which stands as follow's. 

16.—Tho results will be made known to the Candidates if pos¬ 
sible within a fortnight after the Examination, and a convenient 
evening will be appointed in concert with tlio Committee of Sujior- 
vision, for tho distribution of tho Prizes and Certificates. 

I may hero mention that delay in making known the 
awtirds of Examiners has been known to create con¬ 
siderable inconvenience and dissatisfaction, and should 
be carefully avoided in the system j)ro])Osed to be 
centered in a National Technical University, in which 
it will be further desirable to make known to the C:in- 
didates, as I have done in my small way, tho number 
of marks -tyhich thcfiyiave respectively obtoiued ; also 
if po.ssible the number of Marks respectively allotted 
to them in each subject in a Composite or Trade 
Examination. 

i 

EXAMINATION' QUESTIONS. 

The remainder of my Examination Programme, 
forming, five double column pages, is filled by the 
Questionary, which contains 103 Questions for the 
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nine feectnps; being not nndcr nine nor over fourteen 
for anyon'i! of them. The Qucf'ionary in tlie Exauu- 
nation Program.. e the Iii'ludtri^l Chemistry Counse, 
contaijis 81 Quesl'oiis for ifs 8 Lectures, ranging for 
each ft'om 8 fto • The insorti' >u of these Question- 
aries would ad d too much lu l!)" already considerable 
sj.ace ‘devoted to this subject, but both Examuration Pro¬ 
grammes, togctlj(‘-r with .he Syllabuser of the respective 
Courses, will he freely forwarded to persons interested. 
I trust that the more the working details of this “ Open- 
ha kdkd System” are looked into, the more evident 
will become its peculiar suitableness for giving shy and 
untutored merit a fair chance of success. Feeling 
j.erfectly serure against abstruse or out of the way 
Questions, since none can be asked but the carefully 
and clearly worded ones of a jmblished Questionary, 
Can.iidales will set to work with a satisfaction, and 
present tbemscd\ es at ihc Examinations with a self- 
possession, that could scarcely be secured by any other 
means. They cannot possibly guess which questions 
the E.vaminer will choose from the Qucstionary, but 
being told that those Questions will be evenly selected 
from its various paithey 'vill naturally be induced to 
spread tlircnighout the r^ugc of their studies, that 
uniform attmdion which is so dg^rable. At the same 
time it «is obvious tl/at tue coiH^kratively ‘permanent 
character given i,o the Questionaries, will repay a 
great amount of care oestowed on their firSt prepara¬ 
tion, whilst p'eriodical revisions will securp their bping 
* 

(1) It will be fotind that tbefe is in this system ii tendon.iy to involvef 
long answers, and it will bo well in examining ndvaiieed Students to 
acaompany some of the Qnestions, especially in Chemistry, with appro¬ 
priate skeleton or Wank Stjhednies that can bo rapidly filled-in with the 
required details. 
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kept up to the level of the time. Lastly, J ma^ men¬ 
tion the great saving of trouble it will be fto the con¬ 
scientious Examinei;, to lia.ve a well-digested series of 
Questions spread out hefoi'e him for his selection., 

It is evident that all these advantages cannot'fail to 
tell with peculiar foice in an Educational Scheme 
which, like the one proposed, encomjiasses in its com¬ 
prehensive embrace largo ])ortions of the Industrial 
Pojnilation comparatively untouched by previous 
devices for Technical Improvement, and which essen¬ 
tially depends for its success on the popularity of its 
Tests and the uniform faiiness of its Awards. The 
open-handed System will indeed he eapially convenient 
in those cases where the necessity for oral questioning, 
or any other cause, may demand the j)ersonal [)resence 
of the Examiner, and in those where it may ho ])re- 
ferahlo toiollowthe plan adopted hy South Kensington, 
the Society of Alls, and other Bodies, of examining 
from a distance; that is to say, the sending out of 
Examination Papers to the V'arious localities hu’ being 
answered in writing under res]ionsihle supervision, 
and the .sending in of these answers to the Central 
P.ody for Examination and Award.W 

(1) Sco the Programmes ot E.xaminations imhli.shcil yearly liy the 
Seiciice and Art Ih.jartmcnt, and the Soedety ot Arts.-^M the London 
University the liighcr tixaminations are conducted under* tlie direct 
supervision oi the Examiners, and to a certain extent Oral Examinddons 
are included. 
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1 ilAPT^I; IV. 

RANGES AND GiiADFS OF INSTRUC¬ 
TION — RUBLICATJONS. — EXAMINA¬ 
TIONS. 


SECTION 1.-THE FIRST GRADE OF GENERAL 
SCIENTIFIC FOUNDATION. 

The chief object in view in this and the two following 
SectiouN, will be to define the various departments or 
ranges of Instmcl if)'' tnat belong more or less to Tecb- 
nic.-al Training, and lo indicate certain Grades or Levels 
in each, introducing ccnventional Titles, which may 
ho conveniently nsed in the next Cliapt^n-, in sketching 
out suggestive Curricula of Studies for various Indus¬ 
trial Emjdoymcnis. 

It has bwn shown in the previous ChaptersIstly, 
that a certain amount ot the insight into Nature’s Laws 
which Science affordu-, is mdisponstdde to every Work¬ 
ing Man who i. anxious to foster his health and strength, 
an^ to make ajudiciou., use of his resources ;ti) 2ndly, 
that a certaifi amount of scientific insight, is equally in- 

(1) Several yt-is ago when I Vas advocating among my friends at 
University College the policy wuich has since led to the institution of 
a special Professorship of Hygiene, I adopted the terms “liIO^'OM¥” 
0* “ Pbaotioai, Biodomy,” and “ Bionomio Ivnowlkdoe ’’ for briefly de¬ 
signating the Rules of Guidance through Life afforded by an insight into 
the Natural Scioncos. I have since repeatedly found these terms so con- 
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dispensnble for the satisfactorily carrying oi[ of almost 
every technical Industry.—Fortunately th(^ r.ange of 
scientific Knowledge necessary for the fiivst j.mrpose and 
which may ho called the Schnice of Daily Life, is at 
the same time exactly suited to serve as,a General 
Scientific Foundation for Technical Studies. 

It is unnecessary to repeat what has been said in 
Chapter I. rc.^jiecting this fact, and the educational facili¬ 
ties which will result from it for establishing on a 
sound scientific basis tlie Technical Trainiun; of our 
Artisans ; but it would be difficult to overrate the 
importance of rendering thi.s fundamental support tho¬ 
roughly effective. Hence the care that will be be.stowed 
in this and the following Cffiajiter, on showing in detail 
how it maybe initiated and develojicd, and how from it, 
as from a main stem, may be made to .spring the vaiious 
branches of Technical Knowledge. 

It has been seen in ('hapter III. how in the formalion 
of a comprehensive Kconomic Museum, I was led to 
study and classify the Apjdications of ricienco to every 
department of Domestic and Sanitary Economy, for 
the purpose of .iclecting and di.splaying in methodical 
arrangement the liest re.jiresentative articles in each; 
and how in order to render this course of Visual 
Instruction in Api’lied Science intelligible to those for 

venioat, that I have hecn strongly tempted to use them in tlie present 
Volume. I feel however that I am already propo.sina innovationR intrin¬ 
sically ealcnliVed to startle those whose studies in Educational Economy 
have not been kept up to the requirements of the times, and accordingly 
I think it prudent to avoid rousing opposition by strange names; the 
more so as I have seen names coined merely for eonvenience’ sake, made a 
pretext for ridicule, and used as a hlindle for tlirowing overlioard jiro- 
posals W'itli whicli it would have been otlicrwise difEciilt to find fault. 
It will be time enough to give the title of Bionomy to the scientilie guid¬ 
ance which the Indusirial Classes so much require, when it shall lu.ve 
quietly made its way into their favour under the name of " Science or 
Daiiy Life.” 
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that a certaifi amount of scientific insight, is equally in- 

(1) Several yt-is ago when I Vas advocating among my friends at 
University College the policy wuich has since led to the institution of 
a special Professorship of Hygiene, I adopted the terms “liIO^'OM¥” 
0* “ Pbaotioai, Biodomy,” and “ Bionomio Ivnowlkdoe ’’ for briefly de¬ 
signating the Rules of Guidance through Life afforded by an insight into 
the Natural Scioncos. I have since repeatedly found these terms so con- 
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Forms of Bodies :—Introductory explanation of tlie 
tenns commonly used in describing recti- and. curvi¬ 
linear ]iliine and solid Forms. 

First PKiNCirnES of Physics :—Varieties of iVttrac- 
tion. Contending Forces resulting in tbe three Condi¬ 
tions of Matter, solid, li(]uid and gaseous. 

Distinctive Properties of Bodies : —Compactness, 
porousness; hardness •, brittleness, toughness, malle¬ 
ability, ductility, tenacity ; flexibility ; ebisticity ; sono¬ 
rousness ; opacity, translucid'ty, transjtarency. Crystal¬ 
lization. 

Weioiit ;—Specific Gravity of Solids.® Com¬ 
parative Density of Liquids; Hydrometers. Com¬ 
parative Density of Gases ; Balloons. 

Best and Motion: —Inertia; momentum; centii- 
fugal force. 


Gravitation :—Increasing velocity of falling Bodies. 
Prevention of Fall. Centro of Gravity. Tbe Pendulum. 

The Meoiiand al Powers, shown in action or (fyiio- 
micallv. rather than datiadly, in order to afford a lively 
and impressive demotistration of the inverse ratio of 
Power and Speed:® The Lever. The ’Wheel and 
Axle. The Pulley. Tbe Inclined Plane. The Wedge. 
Tbe Screw.—The Boiler. Wheel Carriages. 


■Notions.of Aerostatics and Hydrostatics: Pbe- 

( 1 ) It has iKJcn foniul cspofliciit to introduce Specific Orravity among the 
distinctive properties ol' J todies, leaving the mode of determining it as 
regards insoluble Solids, to Ijo alludedi-to in Grade 1 of Hydrostatics, and 
more fully explained in Grade 2. 

(2) Some of tlie continental Writers on Mechanics adopt this mode of 
explaining the Mechanical Powers; for instance, A. Privat Deschanel,in 
his well-known ‘‘ Traite Elemcntaire de Physique.” See Part I. of the 
English translation b) Prof. Everett. 
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nomeryi connected tlio pressure of Air and of Wa ter, 
o,nd rationale of their most nsefnl and interesting appli¬ 
cations. Tli« Di' ing Hell, the S; plion, the Common and 
the F(_)rcinJ^ Fum[i, the Haronieter, ^c. 

' Notions oijiho production and transmission of Sound. 
Echo. _ 

CHEMIO PHYSICS. 

Lioiit: iis imxluction and transmission. Reflection, 
Refraction, and their practical ari])lications. Decom¬ 
position of tlie Solar Ray; rhenonicTia of Colour. 

ITeat : Expansion of Solids. Expansion of Li(puds ; 
Tlienuoincters. Expansion of Gases; artificial Venti¬ 
lation.—Practical Phenomena connected with the trans- 
mi.ssioii of llcat by Conduction, Convection, and Radia¬ 
tion.—Changes of the condition of mattc'.r produced by 
Heal, and (told. Interesting and im])ortant phenomena 
c.nrnected with the' hf diug of Water, and the generation 
of Steam. Product ion of Cold by evaporation. 

Notions concerning Eei:ctiucity and Magnetism.CP 


INUIc -.NIC Cl; CMIsXllY.(2) 

Difference 1>etween Mixinic and Combination. Sim¬ 
ple and coinpeuii'd Bodies. Syntlmsis and Analysis.— 
The jnosf im])ort.in1, of "the non-metallic Elements, and 

( 1 ) There is do jiositivc leasuj. \vhy these two subjects shohld not, to a 
certain extent, Im 3 hare illuRtratod; Imt 1 lynamic Electricity involve. .1 pre¬ 
vious knowledge of Chemistry, and all things considered I*think it will be 
found Ix'st to ad'ipt as I have domain my Popular Course,+ho plan of 
rcser\’ing the whole group for the Second Division, birngnig in Static 
Electricity in connection with the subject of “Safety from Lightning,” 
and Magnetism and Dynamic Electricity, in mentioning the services ren¬ 
dered by the Mariner’s compass, and the Electric Telegraph. 

(2) The following oatractfrom the first of the two Lectures (Nos. V. and 
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17G_._ 

of tlie Metals.'—ComLustion and its results.—Qroups 
of Compounds liavinf^ common pro])erties, sucli as tlie 
Acids, tlm Alkalies, tlic Salts, &c. Notable Operations, 
such as fusion, distillation, solution, neutralif;ation, 
crystallization, jirecipitation, &c. The whole illuatrated 
by useful examples. 


VI.) dovotcd to Inorganic and Organic Cliemistry in my Popular Course, 
may servo to indicate the R])int in which it is iirojwsed tliat this .Science 
shouhl ho taught in this first (trade of Instruction. 

“ T(/ tliose wlio are aware of tlie oom]ireliensivc nature and vast iinport- 
aiice of Oheiriical Knowledge, it m.ay at first seem almost ridiculous 
to .attempt to condense sneli a .Science into two Lecliire.s. tint yon 
must bear in mind that in tlie present instance, the purpose in view' is 
merely to impart a few fiuidaiiieutal notions of the Jlmlin whicli Clie- 
mistry deals with, of the manuri- in which Chemistry deals with tlieiii, 
and of the (eni.s whicli Chemists commonly n.se for designating tliose 
Bodies and explaining tho.se oiieratioiis. Yon will he surprised to lliid 
how easy tliis knowledge can he rendered by methodical arrangement, 
by the avoidance of all niiiieccssary technicalities, and by ii few simple 
Experiments. At the same time I am sure tliat yon will he pleaseil at 
di.seoveriiig how many new features of iiihuTst are di.s]ilayed on all sides 
by the Things of Daily I.ifo, when you look into tlie chemical rationale 
of their origin and of their use; and I doubt not tliiil you wilt lieeomo 
more willing, as well as infinitely more able, to undertake in earnest the 
study of Domestic and Sanitary Economy.” 

1 may add to the foregoing th.at a consider,aide dcvelopnieiit of tlio 
a-'fiuaintanco witli Clicmisiry thus initiated in the first Division of 
the Course, will lie attained in an easy and agreeable way in reviewing 
its applications to Domestic and Sanitary Economy in tlic projKised 
Second Div.ision, which on its side gains by lieiug intersiicrscd with 
Chemical Experiments. 

’ The Noii-mctallic Elements included in my Popular, Course are 
i Gaseous ones; Oxygen, Hydrogen, Nitrogen and Chlorine, and I Solid 
Ones: Carbon, Sulphur, Phos])horuB and Iodine. As regards the Metals, 
I have found it best to reserve the cliief account of them for t]ie iind 
Division of the Course, where it forms a suitable introduction to the 
Hardware Department. This, like many other parts of Chemistry, gains 
in interest for Grade 1 Pupils, by beiog brought into immediate connection 
with its practical applications. 
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. OEG ANIO C11EMI^"^RT. 

DifferenseJ)eiA\eei: Inorgiiuic ai*(l Orgauic IJodios, 
a;id l»»tweeii llltiiualo aud i’roximntc Constituents.— 
Proximate j^Jneljs's 'llnstrated 1)_y tliat of Flour, Milk, 
&c.—Iteviow oT Aarious Cuours uj Organic P>odics, ro- 
prc.senied by tb. i>' most common and useful Types 
Fibres, Starclies, C.ums, and r:'agars. Oils and Fats, 
llesins, Palsams, and Fls.sential (lils. Fermentation 
Alci'bob Ftlier, and Cliloroform. Vegetable Acids. 
Tbo Alkaloids. Colouring Matters. -Albuminoid and 
Celatinoid Constituent of Food. 


OUTLINES OF NATURAL IILSTORY. 

Tbo tlirec kingdoms of Nature, Purposes of Geology 
enid Minora,logy. 

Purposes of Potana’.W AVonders of tbo Structmc 
and Functions of the various parts or Organs of Plants, 
and of tlie mysterious cycle ot Gm'miua mn, Develop¬ 
ment, and Kejiroduciiou.—Dilleronces betwcmi Eiido- 
gens and Exogeu.s, 'loweri .g and Flowerless Plants 
and ('tlier distinctions of leading importance in Classi¬ 
fication and Dia.gnosis.—kAoparation of the A^egetable 
Kingdom info (lrders.,T.ibes or Fannilies, Genera and 
• 

(1) Fcmieiitation slinuld t I" ■ -ory lightly toncliod Hjraij.aiid furlliur 
explained ill couiioctioii witli Feniumtcd Liquors in tlie 2ud Divi.don. 

■ (2) In my Poputo Course, Botany only occupies at present a small por¬ 

tion of a Lecture chiefly taken up with Zoology, vdiicli thanks partly io 
Patterson’s Biagrar- , jirorcs an altmctivo as well as instrnerve sulijcet. 
If Lean sucocod in giving Botany in acceptable form, I intend carrying 
out at the first opportmiity the arrangement here indicated, hy which Iho 
number of Lectures will he raised from t) to 10; hut this will not in tho 
least prejudge the question of tho length of tiio future Official Course, 
for which I can only presume to offer suggestive indications. 

N 
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Species. Convenient practice of (listinguisliingKl’lants 
by tlieir Generic and S])ecific names. 

Review of .some of tlie most importipit Order.s, illus¬ 
trated by useful types. 


rur]X).ses of Zoot.Ocy. Cbicf points on .wbicb its 
clas.sification is commonly made to depend. Review ol 
its leading divisions with the aid of Patterson’s T)ia,- 
gr.ams, or some otber series of Illnsti-ations, l)ringiiig 
into inlief tbe most instructi’.'e features and incidents ol 
the Animal Kingdom. 


HUMAN WIYSIOI.OGY. 

Tbe bony framework of our system. 

Review oftlio chief Organs and of tbeir Functions: 
tbe Brain and the Nervous Sy.stem. Tbe Organs of 
Motion. Tbe Blood; its composition, its circulation, its 
lieat producing functions. Tbe Lungs and Respira¬ 
tion. Effects of respiration in crowded dwellings. 
Importance of Ventilation. 


Necessity for Nutrition. Tbe organs aiid functions of 
Nutrition. Tbe Senses ; Sight, Ilcaiing, Smell, Ta.ste 
and Touch. Tbe Skin : its functions, and tbe cape re¬ 
quired for preserving tbeir bealtby action. Tl)c Nails. 
The Hai?. 

Advantages to be derived from tbe stpdy of Pb’ysio-. 

logy, and m’auner in wbicb it should bo conducted. 

• 

( 1 ) It is to be regretted that Patterson’s Diagrams are in descending pro¬ 
gression, whereas it is more convenient and more nsefal to licgin with tlie 
lower orders and proceed upwards, a plan which tho same author hipisolf 
has adopted in his ‘ Zoology for Schools.’ 
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SECOND DIVISION.—AI'PIO ED OR ECONOMIl 

i KNOWLE; OE.(i) 

• • 

, Tlie Mali v ol' iliis Division i.s not, as tliat of tlio 
pi’coe^ing ono, op;i ’,,tod into pai i.s siifiiciciitly eiiual to 
i'onn as iiian; Lectiuos, laii arj„ii£jeil so as to present 
a naniher of .‘-'■ifjects or Groups of Snbjecis which he- 
sidos receiving eollectively fnan tlie Si.iident tliegeneral 
attenlion dae +o all, may h(i convcnienily singled out for 
further sjx'cial study. 


The WoiiKiNo il.vN's Home: Ca-uses which in¬ 
fluence tiic sanitary charactei’ of a si'i'E, and render it 
lioahhy or uidiealthy, or hotter suited for one tem- 
])er,i:neut or occipialion than for another. Drainage, 
Sewerage, Water-sujip’ly and other (piestions relating 
to I’uhlie ![ygien(‘, \v|oe|| everyhody should understand. 
Hints respecting tiie selection of a Dwelling in Town 
or (lountry. 

P.riLniNfi Desion am' f'oN'STiuTCTio.y ; Necessity 
that occurs in populoius towns for building houses 
many stories hie' The ^'vtern.d gallery system, the 
corridor system, and other contrivances. Adaptation of 
existing urban houses. Dwellings suited for suburban 
locahti.'s. Ku:al Ooit:i'.‘-e ■; how they may be made 
con*fortable and healthy with the least difficulty and 

expense. . 

0 

(1) 'J'lns part ofttio SyMius is mainly an adaptation to^tho rcfiun-ements 
of.lunior Students, of tin; range of SnUjccts ri-acwed more enrtensively, 
and ii'oiii n sons'"'iiit diffc']'''nt slandiwint, in the Synopsis ol an Economic 
Museum given iu Seotiou 2 of t' e preceding Cliapter, to wJiich retcrence 
may Ec made tor additional detiils if desired. I can further place at tho 
disposal of tho persons charged hereafter with preparing the “Official 
Courses,” several Erafts of Lecture.s containing suggestive matter relating 
to I'wellings’ Improvement, and other liygienic questions. 


N 


0 
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Notions such as every one should possess concern¬ 
ing the difference hetween Eimninr/ up a House, and 
building it substantially ; also concerning thQshape and 
arrangement of Eooins, and the various eontriv.'iuccs 
for the avoidance of damp, noxious effluvia, vitiated 
air, smoke, danger from fire, &c. Best construction of 
Staircases, Floors, Roofs, Windows, &c. 

Butlding Matertai.s : Stone; notions respecting 
the geological formation, chemical composition, and 
practical value of the le.-iding kinds.—Mortar, good and 
had. Cements. Concrete. Artificial Stone. Asphalt. 
—Bricks and Tiles; their manufacture and chief 
varieties.— Slate and Roofing Materials in general. 

Wood ; Sources and })roperticB of the chief kinds 
used for building and for furniture. How to select and 
use Timber to the best advantage. The Dry Rot; how 
to preserve Wood and render it fire proof. 

Manufacture of Window Glass.—Ustjful notions con¬ 
cerning the materials and processes of House-painting 
and other modes of prc'servation and deemation, inclu¬ 
ding paper hangings. Brinci])les of Taste and appro¬ 
priateness in Cottage Decoration. 

Applications of Chemical and Mechanical Science to 
the production and elaboration of the most useful and 
familiar of the Metals, including the salient features 
of their progi'css from the Ore to the m'anufactxircd 
article. Review of the most interesting point8> in 
Household Ironmongery, with hints for selection and 
repair. Culinary Utensils, Domestic Hardware, and 
Cutlery; insigh.t into their manufk-.ture, and hints re¬ 
specting them, borrowed from Science or from the 
experience of other countries.—Manufacture of Earthen¬ 
ware and Porcelain, Bottle-glass and Flint-glass, Mirrors, 
(fee.—A glance i t the trades of the Cooper, Turner, 
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Brusltoaker and Basket-inal er. Furniture as it uHen 
is in tlie dwollinp-?. of th^' poor, and as it ouglit 
to be. • • 

, Tesi'Ile ]\lATEKiALg, FaEuICS ant> CLOTniNG : Prac¬ 
tical value oV a I insi, .lit inlo tlic n -iuiirces which Science 
and Indijstiy for th's ue^.artment of our daily 

wants'. Preliiciliary notions about spinning, weaving, 
bleaching, and dyeing, ia-st and fugitive colours, &c.— 
Chief Textile Matei'ials; their origin and nature, raw 
condition, aijd stages of elaboration for the loom.— Use¬ 
ful information concerning Textile t^’^brics, from coarse 
Matting up to those used for household purposes and 
apparel, bringing into relief the good qualities or defects 
\>'hich most concern working-class Families.—^Leathcr ; 
its manufacture and chief varieties. Furs.—Gutta¬ 
percha; its use for sojes and other purposes. India- 
rubber; waterproof fabrics of various kinds, and hints 
concerning their un for apparel. 

IlAHEKUASiiEJiy and Garments of all kinds, includ¬ 
ing foot and head coverings; interesting features of 
manufacture; adajitation to weather, occupations, and 
means. Glance a! the rational points in the Costumes 
of other nations. 

Food ; Bu ief recapitula+’on of what has been said 
in the First or Elemental” Division concerning Nutri¬ 
tion in treating of Huiuctii Physiology, and concerning 
proximate and ultimate Analysis in treating of Organic 
Chegiistry. Importance of basing as far as possible 
the appreciatfon of the various articles o£ animal and 
vegetable food, on a knowledge of their Proximate 
Constituents, and of the value of these for Nutrition; 
careful review of the chief Proximate Constituents, for 
the* puiposc of carrying out this principle. 

Causes of deferioration of Food, and means ot pre- 
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Bcrvatioii. Prevailing forms of Adulteration and Fraud; 

means of detection .C) • 

Wateu; impurit'es, liow ascertained ant^ iemedied. 
Salt. 

Plducational Review of P^oon Rrpoukcrf^ supjilled by 
the Animal and Yeuktaisi.e Kinchoms, Proximate 
Analyses being given wberever conveniently prae- 
ticable.t^i*— Oonj)IMENT.s ; their use and abuse. 

Revkkaoes : Cocoa, Coflee, Tea, and tlndr snb.stitutc.s. 
PArinented and Distilled Li(pior.s.(®) Refresbing Drinks. 

Grmiokal CoNsinKRATioNs rcsjiecting Provisions; 
Ignorance and bad management wbieb are too often 
displayed in the jmrebase of J’rovisions, as well as in 
their use. Rationale of Culinary Processes. Improve¬ 
ments that may be bori'owed from foreign nations. 
How wholesome and ])ala,table meals may be prepared 
with cbea)) materials. 

Remarks on Durr, that is to say on the selection of 
Food and the arrangement of meals, on rational 
principles, according to individual requirements, and 
available supjdies. 


(1) Sijecial iwlnltcrations will Iw meiitioiicd in coiivioctioii with tljo rc- 
siwoUv’e Articlt'S. 

(2) Tliero is geiirriilly spoikiiifc no ilillicnlty in training oven illiterate 
minds to tlic appreciation of Food Analyses, jirovided that .at first either 
actual qnautdi.'S are shown, or npresentativc iJiiigra'ms on tlis plan 
introduced hy Dr. Lyon J’layfair; awl provided also that irailicriciil data 
Ik) reduced to tlie siuijilest .a))]iroxiniate figures. A jiouiid avoirdupois is 
a very popular stand,ud, hut the v.arious fractions of ounces stand to it in 
no clear proportion, and 1 have found Lest to adopt )ipreentagc Analyses, 
taking iOO gi'ams as the standard. The ojiportnnity thus afforded for 
popularizing the metrical system is in itself an advantage. 

(8) For Grade 1 Students, it m.ay lie he.st to place licro the rationale of 
the Saochariue and Vinous FormentatioiLS,in connection with the processog 
of Malting, Brewing, and Dislilling, For Grade 2 Students, it may lie 
best to place the theory of these a.s well as of tlic Acetic and Putrid’Fer¬ 
mentations either in Organic Ohemistry, or in the general considorationq 
at the liogiiiniiig of the Food Ilepiiiiinent. 
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Hevi’INO: TIhi Oo. I Mine; tales of oldeu lime; 
its trcasrurcs, h' .’ i.'.dly w.■:i, and how ie-noraiitly 
wasted. Mpview (;f th' Lest ^inds^of cheap I’nel, and 
of th«i Gratei, Hanges, Stoves, and other appliances 
best (Jalculalod ;a t ;n them useful account for 
waTinine-^ and lokiiij;. 

LitfiiTiNO : jtovicw of the most importan' Materials 
and appliances ; how to obtain litth’ cost .i quality of 
Ligdit congenial to the eyes, convenient to manage, and 
free from danger. 

Cleanlinkss : Manufacture ol’Soa]); review of its 
varieties and substitutes, and generally of th(' best 
artiedes and appliances I’or washing, brightening and 
polishing.—Ttisinfectants. 

Pm !S 0 NAL IIyuiexk : Brief History of the Human 
Pi'ame from infancy to old age, showing how mucli 
may be, done to foster its development, and maintain 
its healthy action e' en under difficulties, and in short 
how much it lies in our j)OWor to enhance the enjoy¬ 
ment of life, and to prolong its duration, by a constant 
attention to the united dictates of hygien ' and morality. 
—Hints for warding off incipient infirmities, and for 
relieving the suH'eio ^.,s, and increasing the resources of 
the infirm. • 

Safety on Advice concerning injurious 

artides likely to he mib!,.ki.n for nutritive or medicinal 

(1) Mucli good 11., .y tie effiictc'd in this dircidioii by simply drawing 
uttention to casting mean'! o' i uincc, such as the following:— 

'Diagrams o[ Edible and I'oisonous Fungi,’ with Text bv W. G. 

Smith (Hardwicke). . 

‘ VoisonouB Plants,’ by the Christian ICuowleugo Society. 

‘ Noxious J'la..iS,’ by Dull oil and Hodge. 

‘ Relief for eases of Poisoniug.’ Chart by Wm. Stowe (Churchill), 

‘ First Help in Accidents,’ by Ch. Schaiblo (Hardwicke). 

* ‘ Plain Rules to im observed in case of Illness or Accident,’ by 
Dr, E. Dmitt (S. P. C. K.). 

Cox’s ‘ Companion to the Soa Medicine Chest, Ac.’ (Simpkin and Co.). 
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ones, and articles of food which become unwhofesome 
at certain seasons or under certain conditions; poi¬ 
sonous Mushrooms jand other productions ;frecop;nition 
of Ifydrophohia. Antidotes and other means of imme¬ 
diate relief for cases of poisoning, and tor venomous 
stings or bites. First help in sudden accidents, including 
Asphyxia and Drowning. Kescue from Fire or Ship- 
wrock.(i) Precautions against Lighttiing, prefaced with 
a brief account of the ])henomeua oi' Static Electricity. 
—Hints for avoiding the detriment to health, or the, 
danger to life or limb, incurred in various industrial 
occupations. 

Useful notions concerning various SciEN'i’in'ic Arrm- 
ANCES in common use A*'—Gunpowder and Fire-arms. 
— The Steam Engine.—The Mariner’s Com})a.ss and 
the Electric Telegraph, ]')refaced with brief ex])laiiations 
concerning Magnetism, Dynamic Electricity, and their 
mutual influences.—Flocks and Watches. Alarums.— 
Scales of various kinds, and how to ascertain their 
correctness.—AVeights a.nd Measures of length and 
capacity; adv.antages of the meti’ical .sj.stem. 

MisoEELANEOns IIocsEiioL]) liECimsiTES ; Manufac¬ 
ture of]>ajior, ink, pens, pencils, Ac. Pins, needles, and 
the like. Rope and string, glue, Ac. 

Recueatiov : Attention to bo drawn to useful and 
recreative studies in Science, Art, and Music ;• rational 

t 

(1) Miiny li-vcs mifrlit te saved tliroagh propagating a knowtodgo of the 
various means of rescue most frecinently availalite. 

(2) Tlio possibility of admitting into a GkuIc 1 Course of Popular In¬ 
struction, sulijects like those hero enumerated, will necessarily dci)end on 
the pains bestowed to rednee each principle to its simplest and clearest 
expression, and to illustrate each a|)i)lianco hy models or drawings of its 
most representative types, iminting to appropriate sources for the further 
gratification of the interest which it is sought to awaken.—Baromdtors 
and Thermometers have been explained in the First Hivision of the 
Course. 
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ainuscSiicuts and liealtldiil ‘^ames aud exorcises, iiK Ind- 
ing drill* aud s^\'imuli:lg.(^) 

Friesulti Au\ JCi. . HousAoid nianagcmcut and the 
K'oeping- of a wwir.ts; Evdls of the 'Pally and Fawning 
Systems; ro-oi.orat've Stores ai,.l the like; Savings 
Banks, IJenofi; Ciuk, and Mu Mia' Provident Societies; 
Cu-operativo Building Societies; present aid deferred 
Annuities, Life Assurance, and various other forms of 
Provision for. Sickness, old Aoe, and Death. 


KEMARKS ON 'I’liE FOREGOING SYLLARUS. 

It must he home in mind tliat the object of this 
(hradu 1 Course is to gain a hold of minds in a very in¬ 
cipient state of culture, to raise them to a sound prac¬ 
tical acipuiintance with many useful things, aud at the 
same time to endow li.om with a capability for learn¬ 
ing more. Accordingly all classifications of the subject 
matter of Physics which Involve previous mathematical 
studies of any kind are sctasulc, and the Pupil, whether 
youthful or adult, lias his alrcntion first directed to 
nearly the same sm of “ (.hjeets,” as are displayed to 
Infants in a Ivindergaiteu His training in mental 
gymnastics liegins in the notice he is induced to take of 
the heading 'plane aud forms, in connecting with 
them names wh 'eh will be frequently used, and in learn¬ 
ing something about a..„'js and their measurement, the 
' relation of thd circumference of a circle to its diameter, 
and other little items of information, as easy and enter¬ 
taining as they are uset’ul. After these preliminary 
explanations intended to obviate future trouble and 

(1) The advantages of swimming as a brancli of education cannot too 
strongly l>e urged. 
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stoppages, Physics proper is introduced with a, few 
manifestations of attractive force wliich diversify tiro 
instruction, and theji tire illustrated Glossatry of useful 
terms is resutired hy reviewing the chief Physical Pro¬ 
perties of Bodies.(') Weight taken as one of them 
hrirrgs the rrrirrd to the sirhject of Inertia, from which a 
iratural reaction leads it to rnotioir with its cortsequ'ortces. 
From this time the attention is almost uttceasingly 
attracted by pherromeira in action, which thus become as 
clear to the uniiritiated Student, as mathematical proofs 
are to one duly trairred.t^t 

Some apr.Jogy ntay apjrear irecessar-yfor- assigtriitg so 
compreherrsivc a ratrge to the General Scieirtific Foun¬ 
dation of the studies of Artisans. To rerjuire that they 
should be able to answer' arty I'easonable set of (piestions 
on the whole of the facts and priirciples thus embraced, 
may soenr exaggeratrrd and umrecessary to those who 
have not irrvestigated the r'cquir'emoirts of lirdustrial 
Life, and altogether illusory to those who ar'e not aware 
how wclconro intellectual food is to \\h.)i'king .Men, pr'o- 
vided it he rendered corrveuiently aAailable, and jrro- 
perly suited to their mental palate. Now as regards 
necessity, it must be reinemlrered that the Artisan 
should know the art of sjrending as well as that of 
earning, compassing with his mind the rationale of the 
things ustrd by himself and his family, as well as of 
the things he manipulates for the use of others. Therr 
as regardtr his ability to take in useful information, I 
need oitly ryfer to the marrner irt which the “ Popular 
Coui'se ” above referred to l\as been corrstantly received 

(1) In my Course delivered at Loudon Institutions, I liavc found it 

expedient to plaee the (Tlossary of Pornis after that of the Properties 
of Bodies, and in some cases it might las omitted altogether. ‘ 

(2) A few similar remarks on the mode of teaching Chemistry arc re¬ 
served for the 2nd Grade. 
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for tb(flast seven years, aiifl still coutiimesto be received 
by the Working Men'd'I/mdon. 

An accou^jt u,is b en givi it in,Chapter i. of the 
rpannev in winch the 8ciontii';c Training of the Work¬ 
ing Wan nmy ' > ii’p'ated in hi,-; Primary Education, 
and in fj^ct i'r -h 'signs of uk, I’mes” arc constantly 
jiolntiiig that way; but It will at the best bo a long 
. time before that agency is in full (operation. Even 
then the sia’entific instruction (if a large jirojiortion of 
W(;rking-class youths and adults "'ill have to be com¬ 
pleted, as all has now to be siqiplied. by Class Lessons, 
Free Lectures and the like, supplemented by private 
reading. For these ]nirposes, the best prlnfed form to 
1.0 given to the Instruction in question, is doubtless that 
of a familiar iJiscoursi; divided into Lectures for delivery 
on the Jliiiary syst(un,_ but suscejitible of easy subdi¬ 
vision for Class IjCssous. The work should be fully 
iiiii.strated with woodcuts for home reading.tP As 
regards the amount of matter, I reckon that any com¬ 
petent and painstaking Author who may be selected 
by the ruiversity for the purpose, w dl be able to 
embrace in D or 10 Liectures all that it is essential to 
include in the Fnv or Ek mciitary Division of the 
above. Syllabus. As for tfo Second or Applied Divi¬ 
sion, i am 1e.ss competent to judge, having as yet only 
written fragments for'it; out I do not think that it 
need extend be^-md ten or twelve Lectures. Thus we 
may.reckon that Grade i of the whole rangfe may be 
taught in about 20 Lectures, or about twipe. as many 
Class Lessons such as Artjsans might he expected to 
attend during their Apprenticeship.—If we supjrose 
this amount of Instruction to he spread through 'he 


For further particulars sec Section 5 of this Chapter. 
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evenings of two winter seasons, wo Jjavo before us 
something not unreasonable, and which leavhs plenty 
of margin for collateral or subsequent sfidies.—I am 
now dealing with the que.stion as it will have to bo 
dealt with as long as the Education of the People re¬ 
mains what it is. When Elementary Science ap¬ 
proaches a proper development in Primary instruction, 
the Studies of the young Artisan will receive a pro¬ 
portionate lift. On leaving a well-conducted Primary 
School, say at 14, he will already be tolerably well 
grounded in Grade 1, and the opportunities for attend¬ 
ing Evening Glasses during his Apprenticeship, may 
be devoted at once to the furtlicr studies prescribed by 
the Curriculum of his Trade, 

In dealing witli Artisan Students, especially as 
regards the lower grades of instruction. Class Teaching 
will be preferred to the more formal plan of teaching 
by Lectures. These will as a rule be of one hour’s 
duration each, taking three quarters of an hour as a 
Tninimum, and an hour and a (piarter as a uiaxinium. 
This supposes them to be delivered on the binary system, 
which is more rapid than an ordinary single handed 
delivery. Class Lessons, which will generally be on the 
latter plan, wall for about half the niattet, take rather 
more than half the time. Moicover they will be 
followed by an Examination on the subject just treated 
of, 01 ’ preceded by an Examination on the subject of the 
previous'discourse. A Lesson is assumed to be more 
collocjuial than a Lecture, and if the Teacher fancies 
that his Pupils do not quite understand him, it is not 
out of order to invite quostions.tP 

(1) Mr. J. C. Ward of tlic OcoloKical Surv('y, in deliTering his 9 Lectures 
on Natural Philosopliy, employed d (iTCiiing.s to each Ijccture; viz.: one 
for actual delivery, one for colloiiniid cxplaimtion.s with rcjxitition of some 
experiments, and one for the examination of the Pupils. 
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SECTIC.N 2qTHE bECOND GRADE OF GENERAL 
SC!F.NT’riC FOUNDATION. 

The Rixiige ol'stmlios will bo cssuntially tie same as 
in (Trade 1, but. iiicrewil' Lo a general ex;'an.sion of 
the Subjects ; incoi.sidci'able in sonic, as for instance 
in Physiology, but very considerable in others, as for 
instance in (riiemistry. TIk* ni'-de of treatment will 
throughout the Course be mucli more earnest and 
cireuinstantial, though cam will still be taken to reduce 
whatever has to be said, to its simplest expression, 
and to avoid all unnecessary technicalities. To aflbrd 
practic.il guidance in matters of every-day life, will still 
be a constant aim, but 'the introduction of additional 
ttdmol.ogiail Illustrations ''herever ojijiovtunitiesjireseut 
themstdves, will give a decidedly industrial character: 
so much so that whereas the previous may be denomi¬ 
nated the Poi'Ui.AU OouuBR, the jiresent m.iy be entitled 
the Ln'oustrial CouTtsn. 

It is nnuecessap, to g'v'^ a fresh Syllabus; but 
the leading .headings of the previous one will bo 
repeated for the conven''‘ii(;o of introducing a few 
remai'ks. 


FIltST DIVISION.-ELEMENTARY IvNOWLEDOE. 

MECHANICAL ANH CHEMICAL THYSICS. 

• 

The difference in the tone of instruction between 
Grade 1 and Grade 2, may in some measure be 
assimilated to thyt between the intellectual capabilities 
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of a Scliool-l>oy and of nil Apprentice. Accorilingl_y, 
we may now review at once tlie standard l^roperties 
of Tiuitter in tlie order commonly assigned to tliein, 
whereas previously it was necessary first/fo train the 
mind to the appreciation of some of tlie^ most visible 
and tangible forms of Bodies, before it could be con¬ 
sidered competent to realize tlie abstract concep/tion of 
Matter. But even now we must scarcely reckon on 
any acquaintance with Geometry or Algebra, llic 
con.soquonee is that instead of laying down the abstract 
laws of the physical forces, and then working them out 
with geometrical figures or algebraical equations, intro¬ 
ducing experimental .demonstration as a secondary 
affair, we must in most instances blend with the 
enunciation of each kiw ils actua.l and visilde working, 
and be pcrf-ctly content if we can thus make princijiles 
si.fliciently clear by their ])ractieal results, for being 
Tcadilv and rightly applied wlienover tliere may be 
occasion. 

Working Men have as a rule a quick perception of 
what can practically benefit them, lienee it has been 
a frequent subject of remark at the Ixnidon Institutions 
ibat the illustrations of the Mkcijanioao Poweks in the 
“Popular Lectures” though less showy than some other 
parts of the Oourse, have jiarticularly riveted the at¬ 
tention of industrial audiences. But tlien it must be 

<1 

remembered that they w(>re always exhibited in actual 
’oporation, and explained dpiamicalli/, not sf.aticaUi/. 
Even in this 2nd Grade the a]iplicati»ns of the Me¬ 
chanical PowcT-s will not be pursued beyond the 
simplest and most common Torms of Machinery. More 
advanced Instruction in this line will bike the name of 
Mechanism. (Sec p. 217.) 

The subject of Light will be considerably expanded, 
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though Polarization, Muoru;- eni-t', Diffraction and tli 
like, willjnc reserved foi Grade;! efv.iiemical Physics, and 
Spectrnm Anals.' p obahly I .uisferred to that (trade 
of CliernistH.*-Tlie die Ohkomatics will he given to 
the Tcihniea’l Knowledge of Priimvy, Secondary and 
Tertiary Colon,s. 'uj.i of the of their Harmony 

an 1 Contrast .A) 

The subject oi' Heat w!’. he considernhlj < ,larged. 

As reganis Kloeiricity and Mngncti.sin, a plan may 
.still he adojdcd similai to that, recommended for 
Grade 1. 


CIIEttlSTKY-lNOEGANIO AND ORGANIC. 

As already hinted, a very consiilera,l)l(! ex])ansion is 
nece.ssary in this snhject, as compared with its treatment 
in the previous Grade. In fiict Grade 1 which pro- 
losses to embrate < :ily that which if possible every 
Working Man should know, irrespectively of the nature 
of his employment, must necessarily he confined to 
what almost every man may have a chance of taking 
in. Accoi-dingly only the most essential outlines of 
Chemical Kuowlcdg.. should be given. The case is 
diffeicnt as I'egards the (K ■ le 2 of Chemistry now be¬ 
fore ns, which is designed to be the regular standard of 
Cheimcak Idtudies for Apprentices ajid Artisan,s whose 
Pursuits are of a ciioraieal character. It will indeed he 
frequently prescribed ioi Students for whom ’Grade 1 
' of other parts of the General Scientific Foundation may 
suffice. Accordingly it viill present whatever it is 
essential that they should knowq in a practical and 

(IX Kce Section 4 of this Clmptcr (p. 217). In introducing ttio term 
“ Cliromatica,” I liavc tRc antliority of Chas. Brooke; see Cliapter XIX. of 
his ‘ Natnral Philosopliy-’ (Chnrcliills.) 
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of a Scliool-l>oy and of nil Apprentice. Accorilingl_y, 
we may now review at once tlie standard l^roperties 
of Tiuitter in tlie order commonly assigned to tliein, 
whereas previously it was necessary first/fo train the 
mind to the appreciation of some of tlie^ most visible 
and tangible forms of Bodies, before it could be con¬ 
sidered competent to realize tlie abstract concep/tion of 
Matter. But even now we must scarcely reckon on 
any acquaintance with Geometry or Algebra, llic 
con.soquonee is that instead of laying down the abstract 
laws of the physical forces, and then working them out 
with geometrical figures or algebraical equations, intro¬ 
ducing experimental .demonstration as a secondary 
affair, we must in most instances blend with the 
enunciation of each kiw ils actua.l and visilde working, 
and be pcrf-ctly content if we can thus make princijiles 
si.fliciently clear by their ])ractieal results, for being 
Tcadilv and rightly applied wlienover tliere may be 
occasion. 

Working Men have as a rule a quick perception of 
what can practically benefit them, lienee it has been 
a frequent subject of remark at the Ixnidon Institutions 
ibat the illustrations of the Mkcijanioao Poweks in the 
“Popular Lectures” though less showy than some other 
parts of the Oourse, have jiarticularly riveted the at¬ 
tention of industrial audiences. But tlien it must be 

<1 

remembered that they w(>re always exhibited in actual 
’oporation, and explained dpiamicalli/, not sf.aticaUi/. 
Even in this 2nd Grade the a]iplicati»ns of the Me¬ 
chanical PowcT-s will not be pursued beyond the 
simplest and most common Torms of Machinery. More 
advanced Instruction in this line will bike the name of 
Mechanism. (Sec p. 217.) 

The subject of Light will be considerably expanded, 
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By jjfieaiis of theae variona expedients, any Working 
Student ,\rhose intelligence is ne+urally good, though 
not sufficiently <■ iHi>:'ted to 'il' )W of Ids ap] >rociating 
or being beri*'fited .y a sclmlastic eliemical training, 
niay be turned > nt fit for undertaking intelligently any 
ordinary tecliiiiea) in ir.ipulatn ns ■'f a cliemical character. 
This i« satiafixcfory as compared with the present pre¬ 
vailing ignorance ; but tl j prospect is still r; .ore cheer¬ 
ing if we consider the facilities <n-eatcd by this amount 
of knowledge lor learning more. The main difficulty 
which at first stood in the way of the comparatively 
untutored beginner, that of connecting in his mind the 
hazy conception of a set of Bodies strange to him, with 
a set of Symbols still more strange, and of attaching to 
these in his memory an ill-appreciated set of arithme¬ 
tical equivalents, has in great part ceased to exist when 
he lies made actual acquaintance with the Bodies in 
cpicstion, has in a mea£”re followed out the mutations 
for the expression of which Symbolic Notation is used, 
and has learned to conceive the advantage of graphically 
expressing these mutations 1^' .t few compact signs and 
numerals. Accordingly, the Course should not he con¬ 
cluded without sucij '' ! inilir+ion in the latest standard 
edition of the System, and its practical working, as 
may enable the intelligent and willing Student to pur¬ 
sue l)lie next .<la.gc of his dv mical progress with the aid 
of aw of the most approved Hand-books of Elementary 

• 

velloajly on the memory, the 1 o(;k; of coimeotod facts; in the latter case it 
* gives a taste for desultory information, inspiring the tyro with a self- 
complacent idea that he knows much more than he really does, and 
without Ruporvision at the first, il i^nqnestionaWy dangerou., I cannot 
help wishing that Professor Bloxam, instead of rendering “Laboratory 
Teaching” easy and attractive for the ignorant, had reserved the benefit 
of h^ talent for Students capaUe of understanding the rationale of the 
operations entrusted to them, and of appreciating the intelligent caution 
required in handling r.hemicals. 


0 
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Chemistry.^*) It is os.sential that the initiation here re¬ 
ferred to, should be as much as possible divested of all 
personal or controversial bias; that a sincere endeavour 
should be made on the part of those entr'ii ltod with the 
preparation of the Text Books, to select from thtf crowd 
of innovations in theory and nomenclature, those which 
have the best chance of permanency, and that to a lucid 
exposition of tliese, such conscientioxis and discreet 
advice should be added, that the Student, having been 
previously well fortified with a substantia,! knowledge 
of chemical facts, may be able to keep his mind clear 
amid the confusion of conflicting author's, and cull infor¬ 
mation from books that teach differently from the way 
in which he has been taught. 

It must be borne in mind that in the system of 
Industrial Instruction which it will be the business of 
the Central Technical University to establish and ]n'o- 
pagate by precept and example, all measures will be 

(1) The followinc; is taken from W. Stanley jevons’ ‘ LesRons in Logic,’ 
p. 59 (Macmillan), 1872“ There is no worse linhit for n student or 
reader to acixnire than that of acceiitiiig words instead of a knowledge 
of things. It is fcrhaps worse than nsclcRs to read a work on natural 
history aliout Infusoria, Foraminifera, Itolifcra and the like, it these 
names do not oon\oy clear images to the mind. lior can a student who 
has not witnessed oxiwriracnts, and examined the substatices with his ow n 
eyes, derive any consideratile advantage from works on chemistry and 
natural philosoiihy, where he will meet with hundreds oi new termg,which 
would he to him mere empty and confusing signs. On this account wo 
should lose no oiijiortunily of acquainting ourselves, by means* of our 
senses, witl],.the forms, iiropcrlies and cliangcM of things, in order that tho 
language we employ may, as far ns possible, bo employed intotbvki.t, 
and we may bo saved from tho absurdities and fallacies into which wo ‘ 
might otherwise fall. We should observe, in short, the advice of Lacon— 
ipnis coiniitfscnr rchufi—to oi^-nelvcft to thwnA theniurlutu” 

Among other authorities for making tho study of Combining Weights 
or Equivalents, Symbols, and Notations, follow instead of precede a visual 
acquaintance with tho bodies to which these princijiles apjily, I may 
name Prof. Eoscoe. See hi.s ‘ Chemistry,’ one of Macmillan’s Science 
Primers. 1872. 
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concerted, and every pmi made to dovetail with its 
neighbour. Adopticg this principle, the Technical 
College, or evc.i tli'. more Iminbli Industrial Institute 
where, the* -.^s^iiring young Artisan may be making his 
way thronp'h G adc of liis Ptirbos, will offer him at 
the same.tinic bcsidi-.h the iiiuisjM usable complement of 
L'rawing, Music, etc., an easy course of Mathematical 
Lessons, calculated to im|)rove Ids mental acumen, and 
grealJy to facilitate regular ph}sica], chemical, or other 
ulterior scientific attainmeiits.ti> 


NATURATj iriSTORY. 

The tendency of the Sciences to split as they ex¬ 
pand, will be ])articularly noticed in dealing with the 
divergent studies of the Throe Kingdoms. In each 
howi-ver iho diffor'^ncft from Grade 1, will consist 
ratlicr in the more manly tone of treatment, than in 
the addition of now matter, which will be chiefly re¬ 
served for tlie review of tic respective Products as 
they occur in the several Departments of the 2nd 
Division, or in the d’f'chnoGfry of the various Trades. 


in‘M.AN ANATOt"- ANB PHYSIOLOGY. 

H?rc ]iarticu!ai’iy the change from Grade I will less 
consist in enlarged ]mo^A/; tions given to the subject in 
• hand, than in the more effective mode c^f treatment 
rendered possible by increq,sed preparatory knowledge, 
and riper age. Even in Grade 1, it was expedient to 
go rather fully into Physiology as the foundation 


(1) Respecting MeUllnrgy as an offset of Inorganic Chemistry, see 
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of tlie Laws of Hcalfli; but it is not iimcli nii.wd up 
in tlio special development of Teclinical Knowledge, 
exce))t where cal]c(l to the front hj dangerous or un¬ 
healthy Trades. ' 


SECOND DIVISION.—AFITJED OR ECONOMIC 
KNOWLEDGE. 

In consequence of the greatly increased nniount of 
chemical knowledge that can now he brought 1o bear 
on thi.s range of .subjects, as compared with the analo¬ 
gous part of the Grade 1 Course, i>ot only can the 
rationale of the various departments of Domestic 
Economy be duly explained, but the manufacturing 
processes, an insight into which is so essential an 
clement of domestic knowledge, can be treated of in 
such a manner as to afford at the same time an ex¬ 
cellent general notion of Indurtriai. Tkchnolooy ; so 
much so, that certain portions of this Divi.sion will 
frequently bo recommended for special study to Artisans 
respectively concerned, who may content themselves 
with Grade 1 of the remainder of the cour.se. 

The concluding subjects of the Grade 1 Syllabus, in 
which Domestic Economy borrows a leaf from Social 
Science, are matters that interest Daily Liie iii general, 
rather than Technical Life in particular, and demand 
but little progressive expansion. 


REMARKS ON GRADE 2. 

• 

This Course, like the preceding one, must be specially 
prepared under the direct auspices of the Central Tech¬ 
nical University. It is only thus that we may 'hope 
to see the necessary amount of pains bestowed by those 
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wlio possess tljo iiecessiiry ii'noiint ol abilities, in rediie- 
ing tlie whole require 1 range of knowledge to a uni¬ 
form state of cooilen ,ation af a mjiformly low level.!*) 
There ^ro iHTeed, oj-'pecially .w regards Grade 2, certain 
works'giving i ; an -ippropriatc .' tyle, one this, and 
another tjial p'-riion of the Iidie mation required; but 
the niulti[ilicity of books would be alike inconvenient 
and expensive for Woiking Dass ®tudeuls, and it 
is unquestionably expedient to substitute for frag- 
ruentary and disjointed information, a connected and 
methodical arrangement of maiter, and a uniformly 
progressive style of expi’ession. Moreover it is neces¬ 
sary that the University should have entirely under its 
c.ontT'ol, these Standai!!) CotJitSKS on which its influence 
for raising the condition of the Industrial P(jpulation 
will .so iiiucb de])end.—As nevertheless it may be 
desiiablo to try the ])ro])()sed system of Trades Exami¬ 
nations witli the aid of mmporary means of instruction 
before the olllci.'d Text Books can bo got ready, I will 
presently indicate a few publications of which certain 
})arts may thus provisionally be u.sed.!®) T one have been 
indicated for Grade 1, because the more humble the 
instiuction, the mor diflicu’i, it is to find reliable scien¬ 
tific Books that stoop lov' enough. Even as regards 
the ju’cseitt Grade, it rvlll be necessary to make a 
carclPul ^election oftlia Ilov.ks most conveniently avail- 

(1) The manner in wlueli '' .iiUication of liotli Courses may fiost be 
made to subserve lecturing purposes and homo study, will bo explained in 
Sed ion 5 of this Cliaptcr. 

(Si The difBculty of finding scientific Boohs of .vhich the whole may be 
used liy Artisan : .adunts, arises pSrtly from the fact that inv have been 
wfitUm for their special use; bu. partly also from the uneven character 
of many of the Books intended for lieginncrs which for reasons lhal have 
l>eeti explained elsewhere, contain hero and there hard bits that stop the 
way of the tyro, sticking up like granite boulders in the midst of rather 
;ioft alluvhun, 
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able, and then to prepare as a temjxirary substitnite for 
the Standard Course, a detailed Syllabus thereof re¬ 
ferring to the Bootes in (juestion for .each .subject or 
fraction of a Subject.(i) ' ' 

The only data I posses.s for computing the time 
whicli Students may require for a Second Grade Course 
of the General Scientific Foundation, are those which I 
have obtained by writing a course of “Chemistry for 
Industrial Students” which approximately corresponds 
to this Grade, and which, when revised, will probably 
consist of 1§ to 20 Lecture.s.l^) It may be objected that 
this number, equivalent to about twice iis many Le.ssons 
on the one subject of Chemistry, seems to indicate for 
tlie wliole of Grade 2, an amount of study out of 
comparison with the amount of available time ; but for 
reasons already adverted to, the expansion of Chemistry 
in the second Grade as compared with the first, is quite 
exceptional. As far as I am able to judge, the remainder 
of the first Division of Grade 2 need not exceed 1C to 

20 Lccturcs.(3) 

Let us then suppose about 3.5 to 10 Lectures for 
the first Division of Grade 2, and 20 to 25 for the 
second oi Afi])liod Division; making .55 to C5 for the 


(1) I pai) show to iicrsous iutercstal, a iniiimsoriiit cxam])lo of tlio kind of 
Syllabus of U(!fcrcii(!o boro muiitioncd. It was franiod bouo years tjaec in 
eoniiectiou with my proposal for special examinations of Schotfl Teachers 
of.both sexes at South Kensington, of which an account is given in 
‘ Science for tlie People,’ pages DC to 58 . 

(2) The Manuscript, which was nearly complete at the time of the 
destruction of nff Museum by lire in A])ril 1S71, was'fortunately saved, 
but the Illustrations, of which there was a chest full for each Leebire, 
were destroyed. Those of the inorglnic jiortion, comprising eight Lec¬ 
tures, have however since l)ecn replaced, and thus far, as montioned'‘in 
the preceding Chapter, the Series has teen satisfactorily tried. 

(3) The computation on which this amount is based, is not, like'-tho 
amount for Chemistrv, derived from actual experience. It is accordingly 
only given for what it may bo worth in the following 'Table. Twp 
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whol^ of the second Grade, as against 20 to 22 for tlie 
whole df the jirst Giade; and if these amounts, whieli 
would be doubitii to Class l.vssonsi, strike Ua as rather 
e.KcesSive, us trace into account the following ex- 
tenuafing circn. ista' fes 

a.—As stated in describing Grade 2 of Ghemistry, 
that subject b^ itself w'd in many cases be prescribed 
for Minor Candid, <es, i.e. Candidates for a Journeyman’s 
C’ei'tificate, with only Grade 1 of the rest of the General 
Sciculilic Foundation. In somo instances, only a 
])ortion of Chemistry will bo jmshtd beyond Grade 1; 
srch as Inorganic Cliemistry for Workers in Metal, 
Porcelain, Gla.ss, etc., for most of whom a slight notion 
of Organic Chemistry will suffice, the theory of the 
Fermeutatious for Candidates from the Brewery or 
the Distillery, the rationale of the Formation and De¬ 
structive Distillation of Coal for those engaged in Gas 
Of Paraffin AVorks, and so on. The same principle of 
special selection will a])ply to certain portions of other 
departments, as for iusta’n-c the i)ortIons of Chemical 
Physics treating respectively of Light and Heat. It 
will also as befo’'' stated frccpienPy apply to certain 
departments of the 2ud Division. 

1 ).—Major Candidates, ot. Candidates for a Master’s 
• 

Loctatcb »ro miirkod for Gkio'^ i .if Natural History in conformity ivitli 


tlio HJ'llabus given in t'lo prccednig Section 

Ist Grade. ynd Grade. 

. Lecture.s. Lectures. 

Mechanical ITiysies . 3 6^8 

Ghtimical Physics. 1 , .. ",. 2 to 4 

Natural llm* 'y .. .. • .■ ..2 . 4 or 5 

Anatomy and Physiology .. .. 2 . 3—3 


8 .15 to 20 

2 .18 to 20 


Chemistry 

Total 


10 


33 to 40 
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Certificate, for whom chiefly a Grade 2 of the 'whole 
range of General Scientific Foundation will" he pre¬ 
scribed, will as a rulahave ahundant time for acquiring it. 
Supposing the young Artisan to pass his Minor Degree 
at or soon after the conclusion of his Appi enticeship, 
several years may he assumed to elapse before he can 
aspire to pass his Major Degree, through which time he 
can conveniently spread tlic additional studies required. 

In fact an interval of two years would suffice for 
these.t*) 

c. —By means of the Text Books which it will be the 
duty of the Central Technical University to render as 
near an approximation as possible to an oral discourse, 
the Artisan Student will be able to make consider¬ 
able headway by himself in certain parts of the Eange 
assigned to him. This particularly applies to various 
portions of the 2nd Division, of which it is to ho hoped 
tliat actual Illustrations corresponding to the Standard 
Text, will whenever practicable he exhibited in the form 
of an Economic Museum.^^t 

d. —As already stated, when Primary Education is 
properly organized, the young Artisan will arrive at his 
Apprenticeship well grounded in Grade 1 of his General 
Scientific Foundation. Till then a sort of' compromise 
must be made, and he may possibly have to begin his 
Grade 2 without the advantage of a previous jfrepa- 
ration. Generally speaking however the Tyro‘who 
takes up ' a Science entirely new to him, should, espe¬ 
cially if unassisted by previous general mental cul- “ 
ture, acquire first of all sojne idea of ite nature and 

* 

(I) It is true tliat .at tlio first starting of the system, many Masters who 
have netor passed any science examination at all, will have to got through 
the two-^legroes with ns little interval as possible. 

(J) Sec Chapter II., Section 8, a. 
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loading featuix's, as given in a Urade 1 Course. This 
will uotEebly facilitate the uuderKi,.tiding and retaining 
of the facts wl..-h e more rc^ulaj study, say that of 
Qrade^, wiW hext iniprcss on his memory, still leaving 
deeper* mystern s for a suhsequent drd Period of re¬ 
search, wjien fc will iie arnn u xti'li still more practised 
piiwcrs of investigation. 

The iiillowing sre the Publications referred to at 
]). 197, as susceptible of supplying in the hands of 
competent advisers, a tempornry substitute for the 
jiroposed Grade 2 Course. 


[ LIST 2.] 

SUGGESTIVE EXAMPLES 

Of WORKS I'KOVISIONALLY AVAlljABLE FOR 
(iVALL 2 STUDIES. 

A.— ELEMENTARY. 

Mackoiizie’ti Sei’ios of Scieiiuo In.!,rs. From -,'2 each. (Hard 
vickc,)(.l) 

Glcig’s ScIkhiI Scries. From -/9 upwards. (I.ongi.ianB.) This 
Series includes se’,u of Tt le’s a ell-known little Scientific 
Works. . 

Hat;tiiillau’e Scionco PriiuorB. 1/-. 

S. P. 0. -E. Manii.ils of Eleraentui-y Science. 1/-. 

Some of (lolling’B Elementary Scrence Scries. 1/-. 

,, *„ Hoy wood' Class Scries of Text Books on Science. 1/— 
(Manchester, and '■ ^pkin, Marshall & Co., London.) 

„ ■ „ Murhy’s Science and Art Department Series of Text 
Books.* 1/-. 

„ ,, Cassell’s School Scries. , From 1/6 upwards. 

„ Weale’s Series. From 1/-upwards. 

(H It must bo remembered respecting epitomes of this description, that 
condensation into a small compass for the suko of a low price, generally 
tends to render ScIcbcc less easy than it can made in more explanatory 
Primors. 
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Some of Baker’s Circle of the Soicnces. » 

„ „ Chamhors’ Useful llaiidhooks. -/O. 

,, „ Blair’s W'orks. (Whittaker.) 

,, „ Tiinhs’ light soiwitific Works. 

„ ,, the Illustrated Works jmhlished by .farroMj ,* 

„ „ tho Christian Knowledge Society’s series of Edueational 
Sciciitilic Works. 

„ „ the Educational Trading Company’s Books. 

Barts of Elementary Natural I’hilosophy, by d. ('. Ward. 3/0 
(Triibnor & Co.) 

„ „ Cycloptodio Seicnco Simplified, hy ,1.11. I’epper. Cr. 8vo. 
!)/- (Warne.) 

„ ,, the Bopular Educator. 0 vols. (I/- each. (Oas-sclls.) 


Matter and Motion. -/lO (Chambers.) 

Botany for Begiuners, by Maxwell Masters. 

I'hysiology for Schools, by Mrs. Bray. 1/- (Eongruans.) 

Tho House 1 live in. Edited by 'T. C. Oirtiii. (Barker it Son.) 

A Bopular Manual of Physiology by 11. Lawson. 2/(i (Hardwieke.) 

B.—APPLIED. 

The Philosophy of Ooinmou Things. 1st & 2ud Series. 1 /- each. 
(Keligious Tract Soinety.j 

IjesBons on llonse.s, Furiilturo, P’ood, and Clothing, being tho 2nd 
vol. of tho “ Instruotor.” 2/- (Baiker.) 

Outlines of Technical Knowledge by D. M. Smith. 1/- 12nio. 
(Kent.) 

'J’he Chomist'y of Common Things, by S. M'Adam. l/t; (Kelson 
& Sons.) 

Lankoster s Lectures on Food. (Hardwieke.) 

A ilandybook on Food and Diet, by 0. 11. Cameron. 1 /- Post 8vo. 

(Bailliero & Co.) ^ • 

A Handybook on Health, hy C. H. Cameron. l/-12mo. (CasVlls.) 
The Ilygiepe of Air and Water, by W. Proctor. 2/G Post 8vo. 
(Hardwieke.) 

Provident Knowledge Papeis, a series of Penny Pamphlets by 
G. C. T. Baitley, containing^, advice and information to tho 
Industrious Classes on the following and analogous subjects ; 
Annuities, Life Jusuranco, Penny and Post Office Savings 
Banks, Pawnbroking, Domestic Service, 'Tlirift. Published by 
the Provident Knowledge Society, 112 Brompton Road, S.W. 
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SECTION 3,- THE THREE UPPER GRADES OF 
• SCIENTIFIC INSTRUCTION. 

Whilst every (-rindidaLe, ever' for a ivliiior Degree, 
will be required to jiossoss Grade 1 of the range of 
Gleineiitaiy :uid Applied Knowleilge desci'ihed as Ge¬ 
neral Scientific Foundii.tion, and whilst most Candidates 
I'or a Major Degree will be expected to mastt'r the 
whole of Grade 2, Superior Candidates, i.r. those 
a ipiring to a Diploma of Excellence, will similarly be 
prescribed a Gi'ade S.U) 

Thtjre is nevertheless a, considerable dilference be¬ 
tween this and the preceding Grade; not in the sub- 
:tance, but in 1he style of the instruction, which being 
arldressed to a. more advanced class of Students, may 
assume a proportionately higher tone. The second 
Grade, thougli a considerable stej) highci than the first, 
still involves the diilicult task of teaching Physics with 
scarcely any Mathcioarics, Ciiemistry without anything 
beyond the' comprehensio" of the uneducated, and 
Science in general with a minimum of hard words ; 
whereas ^n tirade 3 the conventional phraseology of 

Scieitce may be ,i oely used within reasonable bounds/®) 

• 

(1) "Thero will be^no 4tli Gradd for the oolloctivo range, tliongb many of 
its component parts may bo carried to a ith or ovon a 5th,Grado. 

(2) I say “ within reasonable bounds,” because I am supported with very 
good authority in ,.o.sortmg that in recent scientific and cspeciully chemical 
phAscology, the Iwunds of reason have been frequently oTorstopped. The 
celebrated French Chemist Dumas complains of tho complexity and un- 
couthness of modern chemical nomenclature, and admits that with all his 
assiduity, ho finds it^impossible to keep pace witli the innovations, new 
tbeoiios, and verbal alterations now flooding his favourite Science. 
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The consequence is that whereas it will be one of the 
very first duties of the Central Technical University to 
provide standard T(fxt Books for the two lower Grades 
of General Scientific Foundation, the Same urgency 
will not exist as regards Grade 3, on accounfof the 
difference in the class of Students, owing to which the 
scientific literature of the day can to a considerable 
extent be made available. It will however be neces¬ 
sary, partictdarly as regards the Applied Bivision, to 
ado])t the jilan of forming a detailed Grade 3 Syllabus 
of the whole range of Subjects, and of referring for 
each to the most appropriate source. This Syllauus 
OF llEFEiiENCE will be Valuable not only to the few 
Students whose Curricula prescribe Grade 3 for the 
whole of their Foundation, but to the much larger 
number who will be recommended to carry a portion 
of it up to that level. Iti showing Candidates the exact 
instruction that suits their purpose, it will keep them 
from mixing in their present studies what had better 
be left for future ones. Many a Student loses his love 
of learning through taking up by hiiriself conijire- 
hensive Books that arc ])artly within his intellectual 
gras}>, and jiartly above it; whereas he might imbibe 
knowledge from them with delight, in consecutive read¬ 
ings on an expanding scale under judicious guidance. 

The following list was originally intended to contain 
only a few Books carefully selected to represent the 
Grade 3' level of studies, but so great has been the 
number of publications useful in various ways which 
have passed under consideiption in attempting to make 
that selection, that I have been induced to iTiclude as 
many as are likely to be found acceptable in preparing 
the proposed Syllabus ot Reference, or perhaps con¬ 
venient in ultimately compiling the Gi’ade 3 Course. 
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Time iias however failed for tlmroughly sifting so vast 
an amouiit of intricate literarnre, "nd moreover in rnai'y 
eases ditferent Ir ■el.', eTstudy oc nr m the different parts 
of the.sam8 a id more especially in the different 

books mf the seme series. I In.ve aceordingly been 
induced to unite puMieatioir iinascertaincd level in 
a Supplemcntnry List, corrected to the latc.st date, and 
wliich will bo found wit! similar ones in th Appendix 
at tlie end of this volume. Abogetber the Lists given 
in the present Chapter .should be accepted as they are 
offered, simjily in a prodromous character. I should 
indeed bo thankfid for any additions or cmondfilions 
that might fit them for rendering useful service by the 
tmio they .are wanted by the Instructional Board of 
the proposed University 


1 list 3.J 

SUtlGESTIVE EXAMPLES 

OF HOOKS MOKE Oli LESS DF^SEUVINO OF CO' SIDERATION TN 
FRAMING A SYLLABUS OP REFERENCE FOR 

(,r. ,l)B :3 r l’UlHES.(2) 

riu.sics. 

(lEXhllAI., 

ii *Ele.montarv ics, By Balfour Stewart. 18mo.(S) 
• 4/6 (M.err.'llan’s Elemeutary Scientific Class Books.) 

(1>I take this opportunity of acknowledging tlie advantage I have 
derived from G. (?. T. Bartley’s Catalogue of Modern AVorks ou Science 
and 'I'cchuology (Chapman & Hall). I understand thJt a now edition 
will sliortly api'cc * 

(2) Some of the Series indicated for Grade 2 include Books available for 
the present Grade. 

(a^ As the sizes of the Books will ho mostly given, it may be well to 
remark that the technical terms commonly used for this purjxiso, are far 
from expressing fixed Standards, on account of the various dimensions of 
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A Manual of Natural Philosophy, by Comstock, edited by 
lloblyn. 12mo. 3/6 (Bhickie.) 

Elomonfs of Exporimental and Natural Philosophy, by Jabez 
Hogg. (Bohr^ Scientific Library.) .>>/- (Bell & Pakly.) 
All Elementary Handbook of Physics, by Wm. ilossijer. !>/- 
(Blackwood & Sous.) 

Tlie Cambridge Course of Elementary Natural Philosophy, by 
Snowball & Lund. Ciown 8vo. of- (Macuiillaii & Co.) 
Natural Philosophy for Goner,al lieaders, &c., by Prof. (Janot, 
edited by E. Atkinson. Cr. 8vo. 7/6 (Longmans.) 

Si’liOIAI.. 

Handbook of Natural Philosophy, by D. Lardncr. In 6 vols. 
viz.Mechanics ; Hydrostatics and Pneumatics ; Iloat; 
Optics; Electricity, Magnetism and Acoustics. Small 8vo. 
5/- each vol. (Lockwood.) 

Elementary Treatise on Natural Philosophy, by A. Privat 

Heschanel. Translatc'd by .1.1). Everett. 4 Parts, viz.:_ 

Mechanics, Hydrostatics, and Pneumatics; Heat; Elec¬ 
tricity and Magnetism; Sound and Light. Medium 8vo. 
4/6 each part. (Blackie & Sons.) 

Exorcises on Mechanics and Natural Philosophy, by Thomas 
Tate. 12mo. 2/- (Longmans.) 

Mechanical Philosophy, by \V. B. Carpenter. 12mo. 5/ 

(Bell & Daldy.) 

An Elementary Class Book on Sound, by G. C. Foster. 
(Kivington.) 

Notes of a Course of Nine Lectures on Idght, by John Tyndall. 

Crown 8vo. Cloth, 1/6 (Longmans.) 

An Iid.roduction to the Science of Heat, by T. A. Ormo. 

Foolscap 8vo. 3/6 (Groombridge & fSons;.) 

An Elementary Treatise on Steam, by ,1. Perry. 4/6. (Mac¬ 
millan.) 

Notes of a Coureo of Seven Lectures on Electrical Phenomena, 
&c., by .lohn Tyndall. Crown 8vo. Cloth, ] /6 (Long¬ 
mans.) 

the p.a]ier employed. I liecamo particularly aware of this in bringing out 
my ‘Handbook of Economic Literature’ in 1802, and a friend specially 
versed in the technicalities of Bibliogfnphy, prepared for me the following 
list of approximate standards measured by height of page 
4to (qum-to), Ilf inches. 

8vo (octavo), 8J. 

12mo (twelvemo or duodecimo), 71. 

18mo (cighteenmo or octodecimo), X>1, 
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Elootricity, l)y Ti. M. Forguson. (CliamViers’ Eilueational 
C(mrse.) 3/6. 

An EToniontnvy CluSiS l!o»k on Elootricitj’', by O. C. Fofetor. 
(Hivington.) • 

N.B. .Clieiiilciil»l'byHii '. aip also well given in tbo introductory 
portions,of sovcra! of the Works on Ohe.nistiy bereafter unsn- 
tionod. 

UIFMISTRY. 

('iKHEUAi,. (Including Inorganic and Oiganic.y 

Eloiueiitary Fbeinishy, by Eov. II. M. Hart. Small 8vo. 3/0 
(Fassell * Co.) 

i’iinci]ilcs of Obeniistry, by J. A. Si'K-kbardt. Small 8vo. b/- 
Bolin’s Scientific Library. (Boll i'' Daldy.) 

LCHSOIIH in Elciiieiitar'- Oliomi.stry, by Henry Koscoo. 18rao, 
4/6 (Macmillan’s Elementary Scientific Class Books.) 
Kotes for Students in Cbemistry, by A. J. Bemays. 3/6 
12m(', (Cburcbills.) 

Outlines of Cberaistiy, by (Idling. 7/6 Cr. 8vo. (Long¬ 
mans.) 

Inohoanio. 

Inorganic Chcmistiy, by Gcorgo Wilson, edited by G. F. 
Jladan. Foolscap 8vo. 4/- (Chambers’ Educational 
Course.) 

Cl'.emistry for Schools, by C. IT, Gill. Small 8vo. 4/0 
(Walton.) 

Tiitroductiou to tlm Study of Inorganic ('hemistry, by W. A. 
Miller. Sm' ll 8vo. 3/6 (Longmans’ Tost Books of 
Science.) 

Inorganic Chcmistiy, the Non-Metals, by T. B. Thorpe. 2/G 
(Collin,s’ Advanced Sc'ence Series.) 

Okoanio. • 

Orgaillc Choni'stry, h'y Hy. E. Armstr.mg. Small 8vo. 3/0 
(Li)ngina:..( Text Books of Science.) 

PRACrlt'AL. • 

Traotical Chemistry, hy Stevenson Macadam. Foolsop 8vo. 

2/6 (Chambers’ Educational Course.) • 

Practical Chcmistiy, including Anixlysis, by E. Bowman and 
C. L. Bloxam. Foolscap 8vo. 6/6 (Cbui chills.) 

I ahoratory Teaching, hy C. L. Bloxam. Crown 8vo. ,5/6 
• (Churchills.) 
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NATTTltAL HISTORY. 

A.-THE MINERAL KINGDOM. 

Mi\'l'J!\l.Of;Y. ^ 

liiidimonts of Mineralogy, by Alex. Eams.ay, Jun. VWeale’s 
SorieK.) Demy 12mo. d/- (Straban & Co.) 

Introductory Text Book of Ge(dogy, by David I'ligo. Crown 
8vo. 2/- (Blackw<iod & Sons.) 

Rndiniontary Troatiso on Geology, by Ralph Tate. Weale’s 
Scries. (Lockwood.) 

Bart I. Rbysical Geology. 2/ 

„ n. Historical Geology, reviewing,the chief forma¬ 
tions. 

Llemcntary Geology, by ,1. C. Ward. 12nio. C/ (Tiabner.) 

B.-TIIE VEGETABLE KINGDOM. 

A Manual of Structural Botany, by M. C. Cook. Bound. 1 /{> 
(llardwicke.) 

Lessons in Elementary Botany,- by D. Oliver. 18mo. 4/0 
(Macmillan’s Elementary Scientific Class Books.) 

Botany, by Edward Smith. (Orr’s Circle of Sciences.) 8vo. 

School Botany, by John Bindley. Demy 8vo. 5/5 (Brad¬ 
bury & Evans.) 

Rudiments of Botany, by Prof. ITenfroy. d/C (Van Voorst.) 

Vegetable rhy8i(dogy and Systematic Botany, by \\'. B. Car¬ 
penter. Bohn’s Scientific Library. 8vo. (!/- (Bell & 
Daldy.) 

Profitable Plants, by T. C. Archer. 8vo. 5/- (Routlcdgo.) 

Systematic and Economic Botany, by .1. II. Balfour. Post 8vo. 
2/G (Collins’ Advanced Science Scrio.s.) 

The Vegetable Kingdom and its Products, with an aooount of 
their uses, by Robert Hogg. Small 8vo. 7/6 (lient(& Co.) 

N.B.—No Elor!r.s are hero named, beoau.so minute and time¬ 
taking Botanical Diagnosis, whether cultivated for its own sake, 
and as a fascinating pastime, or for additjg new data to the registers 
of “ hahiial,’’ or' with the less frequent intent of throwing light on 
points of theory, -would scarcely^ bo indulged in to any notable 
extent by Artisan Students, without a sacrifice of more necessary 
studies. 
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C.-TIIE AMAJAIi K’TNGDOM. 

Zoology, by i'. rati,'rwiii. 8vn. 6/-^ (bongmans.) 

Aji Iiitrtdustory 1 ,vt book of Zoology, by H. Alleyne Nicliol- 
* sou. Stp.all Hvo. 3/6 (Blaokwo'>d.) 

Natural blist' i'y o' Jie Auiinal kingdom, by W. S. Dallas. 
8j’o. ’6 (Gtiffin.) 

kossons ill I'llemcutary I’liysiology, by 'I’bomaa 11. Huxley. 
IHiiiii. II (Mac ilb’.ri.) 

Anim.al I'liysi. I 'gy for Scboobs, bv D. Dardiier. 12mo. 3/6 

(Walton ) 

Animal I’Jiysiology, by W, B. Caroenter. Bohn’s Scientific 
Library. Small 8vo. 6/ (Boll & D.ildy.) 


DOMES'i lC AND SANITAEY ECONOMY. 

A Manual of Domestic Economy, by W. B. Tegetraeicr. 12mo. 
1 /6 (Groombrldge & Sons.) 

lloiihcbold Economy, by M. Gordon. Small 8vo. 2/- 
(Gordon.) ' 


Every-day Clioiuislry, by Alfred Sibson. Small 8vo. 2/6 
(Boiitledgo & Co.) 

The Hygiene of Air and Water, by W. Proctor. Post 8vo. 
2/6 (Hardwicko.) 

I'he Science of Hon’e Life, by A. Bernays. 6/ (Allen.) 

The Chemistry -f Common Life, by J. F. \V'. Johnston. 

2 vobi. th'ov.ii 8vo 11/6 (Blackwood & Sons.) 
.\dultcratfona of Food, by F J. Atoherley. 2/6 (Isbister.) 


Meaffli; a H uidbook for Households and Schools, by D. E. 
Smith, y Isbister.') 

J'rinciples of Physioli pj applied to Health, by* A. Combe, 
edited by J. Coxe. Cr. 8vo. 4/6 (Simpkin.) 

Public Health; Introduction to Sanitaiy Sciehce, by W. A. 
Guy. ■'2mo. 2/fi (Benshaw.) 


P 
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THE TEHEE IJPHEB OHADES. |CHAr. IV. 


I LIST 4.1 

SUGGESTIVE EXAMPLES 

OF WORKS AVAILABLE FOR 

GlUDli I STUDIES. 

As before stated (see nolc 1 to i)ae^c 203) there will 
be no regular Course of General Scientific Foundation 
above the Third Grade; but In many instances Candi¬ 
dates for Diplomas of Excellence will be called upon to 
push a Grade higher certain portions of their studies, 
and it is for their convenience that the jtresont List 
ha.s been framed. 


lOIVSICS. 


(jKNERAi.. 

Elements of Natural I'hilosophy, By (’liailoe Brooke. Fools¬ 
cap 8 vo. 1 ' 2 /G (ChurohillB.) 

An Elementary Treatise on Physio.?, by Prof. ,Oanot. Atkin¬ 
son s Translation. Post 8 x 0 . 1,5/- (Longmans.) 

A Cyclopseclia of the Physical Sciences, by Prpf. Nichol. 8 vo. 
21 / I'Oriffin.) ^ ‘ 

Special. 

Mechanics for Beginners, by Isaac Todhnnter. 18mo., 4/6 
(Macmillan.) o 

Elementafy Statics and Dynamics, by Rov. Harvey Goodwin. 

2 vols. Foolscap 8 vo. ti/- (Deighlon.) 

An Elementary Treatise on Meohanies, by S. Parkini^n. 
Cr. 8tc. 9/ (Macmillan.) 

A Treatise on Statics, by S. Earnshaw. 8 vo. 'lO/ 
(Deighton.) 
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A, Treatise on Motion, l\v S. Enrushaw. 8vo. 14/- 
^Deigliton.) 

Eloniontaiw flvdre t itic8, liy .1. li. I’hoar. Crown 8vo. h/8 

(MilOluijidjj.) • 

'I’hg Eli’in iftB ol’ I'llro .latii - and Hydrodynamics, i>y W. H. 

• Miller. <w. d/ (Deighton.'l 

Eight Lf( ti'o .s "’I :-ioiind, hr .lo’ii'i Tyndall. Or. Svo. 9/ 
(Eongm nk-.) 

A Tieatiso ol' Acoustics, hy W. J. Donkin. Cr vvn 8vo. 7/fi 
(Macmillan.) 

<'u Sound and A.iiiosplieric Vihr.ations, by G. R. Airy. Crown 
8vo. '. 1 / - (Macmillan.) 

A Tieatiso on Optics, by Sir David Brewster. In the Cabinet 
Cyoloyiie.dia. 8vo. A/- (Eoiig'inans) 

Six Lectures on Light, by John Tyndall. lOuio. H.ong- 
maiis.) 

.V Treatise on Optics, by S. I’aikinson. I’o.st 8vo. 10/fi 
(Macmillan.) 

The I ndulatory 'J'heory of Optics, by G. R. Airy. Crown 8vo. 
(1/1) (Macmillan.) 

The Spectroscope and its Applications, by J. Norman Lookyer. 
Vol 1. of “Mature Soiies.” Crown 8vo. 3/6 (Mac¬ 
millan ) 

An Elementaiy Titatise on Heat, by Balfour Stewart. Ei.ol- 
Bcaji 8vo. 7/() (Macmillan.) 

Heat; a Mode of Motion, by Tobn 'Tyndall Cr. 8vo. 10/6 
(Longmans.) 

A Manual of Electricity, by H. M. Noad. 8vo. 24/ (IjOck- 
wood.) 

A Treati,se, on Elcctiicity, Viy A. do la Kive. AValker’s Trans¬ 
lation. 3 Yols. 8\ . i'i/- (Longmans.) 

i;ndim>utajy Magnetism, by Sir W. Snow Harris. Edited 

• % li. jVl. Noad. Lmny 12mo. 4/6 Weale’s Series. 

* ( Lockwoe I) 

A Treatise on Magne*''- , by G. B. Airy. Crown 8vo. 9/6 

• (Macmillan.) 

Chemical Physios, being Part I. of the Element^ of Chemistry, 
by AV. A. Miller; rs^vised by Macleod. 8vo. 15/- 
(Longioana.) 

Elements of Natural Philosophy, by Sir AV. Thomp.sou and 
P. G. Tait. Part I. 8vo. 9/- (Macmillan.) 

Elements of Physical Manipulation, by Pickering. Royal 8vo. 
Part I. 10/6 (Macmillan.) 

p 2 
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THE TEHEE UPPER GRADES. [Chap. IV. 


CIIEMISTM. 


General. 

Cbeiniet.ry for StudijulK, by A. W. Williamson. Extra leap. 
Rvo. 8/(! (Macmillan.) 

Chemistry, by Braude .and Taylor. 12/6 (llardwickrf.) 

A Manual of Chemistry, by Gooi'ge Fownes. Foolscap 8vo. 
If)/- (Churchills.) 

Inorganic and Organic Chemistry, by C. L. Bloxam. 8vo. 
16/ (Clmrchills.) 

The Elements of (diomistry, by Brof. Graham. 2 'vol.s. Bto. 
40/ (Bailliere.) 

Inorganic. 

First Principles of Modern Chemistry, by II. J. Kay-Slinttlo- 
worth. Crown Svo. 4/6 (Churchills.) 

Introduction to Inorganic Chemistry, b}’ W. G. Valentin. 
5/0 (Churchills.) 

First Steps in Chemistry, by E. Galloway. 12mo. 6/6 

(Clmrchills.) 

Second Steps in Chemistry, by 11. Galloway. 10/ (Churchills.) 
Lecture Notes for Chemical Students, by E, Frankland. 8vo. 
4/ (Van Voorst.) 

Inorg.inic Ohemistiy, being Piirt II. of the Elements of 
Chemistry, by W. A. Miller ; revised by II. Maclcod. 
8vo. 21/- (Longmans.) 

Organic. 


Organic Chemistry, being Part III. of the Elements of 
Cheinlsti-by W. A. Miller. 8vo. 24/ (Longmans.) 

A Manual of the Carbon Compounds, by) C. Scborlemmer, 8vo. 
14/ (Macmillan.) 

Practical. 

Clieinicai Maui[iulation, by Michael Faraday. ‘J/- 
A Handbook of Chemical Manipulation, by Grcvillo Williams. 
15/. 

• Exercises in I’ractioal Chemistry, by A. G. V. Tlaroonrt and 
H.‘ G. Madam 

Series 1, Qualitative. Cr. 8vo. 7/G 
Sfcric.s 2. Quantitative. (Macmillan.) 

Qualitative Analysis, by K.Galbnvay. Postgvo. 8/ (Churchills.) 
A Course of Practical Chemistry, by W. Odling. Or. 8vo. 7/6 
(Longmans.) 

Chemical Analy.sie, by Dr. C. E. Fresonius. 

Vol. I. Qualitative Analysis. 8vo. 12/6 
II. Quantitative ditto. 8vo. 18/- 
A. Vaoher’s Edition. (Churchills.) 
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N/' IUKAl, illSTOKY. 

• 

A. - '.IINERAI KINGDOM. 

Miner^loby'. 

Elomontiiiy Goii..' f MiiKia’.'^y i.iid Geology, by D. Ansted. 
. f?vo. ] '/ (Van Voonst.^ 

Elements t>{ Mineralogy, by Janies Nicoll. Itiino. 5/- 

(Longmans.') 

A Manual ol' Mineralogy, by .1 1). Dana. Poet 8vo. 7/6 
(Trubner.^ 

Elementsfy Mineralogy, by Brooku and Miller. 8to. 18/- 
(Longinans.) 

(-'rystallograjiriy, by Mitchell. 3/ (Ori’e Circle of the Seienees.) 
Geolooy. 

Advanced Text Book of Geology, by David Pago. 8vo. 7/6 
(Blackwood & Sons.) 

'I'ho Student’s Elements of Geology, by Sir Charles Jjyell. 
Post 8vo. ti/- (Murray.) 

Student’s Manual of Geology, by ,1. B. Jukes. 8vo. 12/6 
(Longmans.) 

A Manual of Geology, by ,1. D. Dana. 8vo. 25/ (Trubner.) 
The Prineijdes of Geology, by Sir Charles Lyell. 2 vols. 8vo. 
32/- (Murray.) 


B. -TFE VEGF.TABIiE KINGDOM. 

The lOleinents of Botany, by John Bindley. Demy 8vo. 9/- 
(Biadbury & Evans, i 

A MannaU'f Botany, by Robert Bentley. Foolscap 8vo. 12/6 
* •"(Churchills.) 

Manual of l\)«iny, by J. 11. Balfour. 8vo. 12/0 (Black.) 
An Elementary Corn- " Botany, by Henfrey Mid Masters. 
■ 8vo. 12/0 (Van Voorst.) 

The Vegetable Kingdom, by John Bindley. One tbiok volume. 

8vo. 2.'i/~ CBradbuiy & Evans.) 

Medical ana Economic Botany, by John Bindley. 12mo. 5/ 
(Bradbury & Evans.) 

. The Useful Plants of Groat Britain, by Johnson. 8vu. 12/ 
(Hardwicke.) 

Domestic Botany, by John Smith. Post 8vo. 16/ (Keene.) 
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THE THREE UPPER GRADES. [CHAr. IV. 


C.-THE ANIMAL KINGDOM. 

Zoo 1.00 Y. 

Au Introiluetion to the Classification of Animalp, by Thomas 
]l. Huxley. 8to. C/- {(fiiurchills.) o' 

Manual of Zoology, by Miliie-Edwards. Knox’s edition. S/fi 
(Kenshaw.) 

A Manual of Zoology, by II. Alloyne Nicholson. Crown 8vo. 
12/6 (Blackwood.) 

Forms of Animal Life, by G. llolloston. 8vo. 10/- (Mac¬ 
millan.) 

General Outline of the Organization of the Animal Kingdom, 
by T. llymer Jones, 8vo. Jl/O (V'an Voorst.) 

Anatomy anu Physiology. 

Handbook of Physiology, by W. S. Kirltes'. Small 8vo. 12/ 
(Walton.) 

A Manual of Physiidogy, by W. B. Carpenter. Foolscap 8vo. 
12/6 (Churchill.) 

The Principles of Human Physiology, b}’ W. B. Carpenter. 

Power’s edition. 8vo. 28/- (Churchill.) 

Outlines of Physiology, by John Marshall. 2 vols. Crown 
8vo. 32/- (Iiongmans.) 

Atlas of Anatomy and Physiology, by Tumor and Goodeir. 
2.5/ (Johnston.) 

DOMESTIC AND SANITAIIY ECONOMY. 

Domestic Economy, by M. Donovan. 2 vols. 12mo. 7/- 
(Longmans.) 

An Encyclopedia of Domestic Economy, by Webster and 
Parkes. One thick voh, 8vo. 31/6 (Longmans A Co.) 
A Manual of Practical Hygiene, by E. A. Parkns. 8 vo. 16 /- 

(Churchill.) ' 

• Lectures on J'ublio Health, by E. D. Mapother, 12mo, 6/ 
(Wardwicke.) 

Pood, by II. Lciheby. 5/- (Bailliero.) . 

Water Analysis, by Wanklyu and Chapman. Past 8vo. .5/ 
(Trubuer.) r 

Traitd d’Hygiteo publiquo et priv6e, par Michel Levy. 2 v«ls. 
20 fr. (Bailliere.) 

Traite d’Hygione Generalc, par Ad. Motard. 2 vols. lo fr. 
(Bailliere ) 
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I LIST 5.] 

5 sirjJiEs. 

Tlie exaraiii:“tK)iis of tliis Grade will bo on nearly 
the same level of difficioty as +!iose f e' the Doctor of 
Science Degree' at the University of London. 

'J’lie Kooks that might be indicated as suited for 
studies of this highest Grade, are mostly those named 
for the jii'cvious one’ a difference being made by the 
omission in the one case of certain portions of com¬ 
paratively unnecessary or superlatively difficult matter, 
which must be retained in the other case. The follow¬ 
ing are, however, a few. Works of a decidedly 5th Grade 
character. They will serve to indicate that in Studies 
of this level, wbic!- will bo chiefly encouraged among 
Students in training for Professorships, the History of 
Science should be added to Theory and Research. It 
might be argued that this is not strieJy within the 
province of the proposed University'; bvP in train¬ 
ing Professors ot ,rp]ilieJ Science for Provincial and 
Colonial Institutions, it is essential to quality them for 
leading on .deserving Pe|uls to tho higher paths of 
SciqiltrSc Research, well as for exercising an en¬ 
lightened and high-minded influence in the develop¬ 
ment of local iuduscriiu losourcos. 

• 

On Matlor and I'm-co, bj H. Bence Jones. Foolscap 8vo. 

5 /- (Cbnrobills.) 

The Correlation of Physical Forces, by W. B. Grove. 8vo. 

10/6 (Longmans.) 

The Connexion of the Physical Sciences, by M. Somerville. 

Post 8vo. 9/- (Murray.) 
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Molecular and Mieioscopic Science, Ijy M. Somerville. Post 
8vc). 21/- (Murray.) . 

The Elements of Molecular Mechanics, by Joseph Bayma. 

Demy 8vo. lO/il (Macmillan.) 

Natural Philosophy, by Sir Wm. Thompson and P.iG. Tait. 

Bvo. 4 vols. (Macmillan.) Vol. 1. 25/-. 

Elementiiry Treatise on the Wave 'I'heory of Light. 8\o. 
10/6 (Longmans,) 

Lectures on Polarized Light, by Baden Powell. 

A Sketch of Thermo-Dynamics, by P. G. Tait. 8vo. 5/ 
(Edmonston & DougUrs.) 

Sur la (dialeur, par E. Peclet. 3'“ edition. 8vo. .'{ vols. 
38/- (Pari.s, 1860-01.) 

On Heat, by Clausius. 8vo. 15/- (Van Voorst.) 

A Treatise on Eloctiioity and Magnetism, by J. C. Maxwell, 
2 vols. 8vo. 31/0 (Macmillan.) 

A History of Chemical Theoiy, by Ad. Wurtz. Crown 8vo. 
6/- (Macmillan.) 

Principles of Chemi(;al Philosophy, by J. Cooke. Post 8vo. 
12/- (Macmillan.) 

The Chemistry of Vegetable and Animal Physiology, by J. G. 
Mulder; edited by Johnston. 8vo. 30/- (Blackwood 
lb Sons.) 

Physiological Chemistry, by Lehmann, translated by Day. 
8vo. 21 /- (Harrison.) 

A Cyclopsodia of Qu.antitativo Chemical Analysis, liy F. H. 

Storer. Parti. Koyal 8vo. 7/C (Spon.) 

Spectrum Analysis, by Hy. E. Itoscoe Koyal 8vo. 21/- 
(Macmillan.) 

Sjiectrum Analysis in its Applications to Terrestrial Substances, 
by Dr. H. Sohellcn, edited by Wm. Huggins. 8vo. 28/ 
(Longmans.) ^ 

A General System of Botany, by E. Le Maout and J.*Deoaiene. 
Koyal 8vo. ,52/0 (Longmans.) ' 

. A Handbook of Zoology, by Van dor Hoovens. 2 vols. 8vo. 

120 / 

The Philosophy of the Inductive Sciences, by W. Whewell. 

30/ 

A History of the Inductive Sciences, hy W. Whewell. 3 vols. 
Clown 8vo. (Bell Daldy.) 
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SECTION 4 ATTAINMENTS NOT INCLUDED IN 
.THE F(.'RF.GOINa SECTIONS. 

SjH' 'al Scientific Pnpfration.^^i' 

Wiflioiit trriicliiiig on tlie detailed aeeoii it of tlie 
iiidtructioiial i. jairemci '■ ''f Artisans reserved for tlie 
next cliapter, I ni mention tiiat tliey will be divided 
into t\\c]ihnh,j>ri'/>arii/or’/ and techhicaP^') The former 
will ni:iinl_y consist of,—Istly a certain Grade of 
Genei'al Scientific Foundation; 2nilly, any Snecial 
Scientitic Prejiaration I’or which there may he oc¬ 
casion ; and iirdly, any Artistic Attaiumonts requii'ed. 
The first of these jioints has been already dealt with; 
the tv.o Olliers demand a few exjilanatioiis. 

Under SpBC'Ui> Scientific FitKrAiiATiON will he in¬ 
cluded,—in the first jila'-e the pushing forward of any 
particular de]iarlnieiit or departments of either the 
Elementary or the Applied Division of the Standard 
CouT'ses, a Grade liigher than Ihc rest, ^’ileu in many 
iusta-ucos certain offsets will he grafted on the main 
branches of kno'/' Ige, es Mfc.hamsm on the ele¬ 
mentary study of tiie Mechanical Powers, Hydraclics 
on Hydrostatics, Steam Power, including the Ma- 
chinei^^J'or applying it, 'v- the study of ITeat, Ohro- 
MATiUs, or the oFionale of Primary, Secondary and 
Tertiary Colours, comlT" 1 with the Laws of*Taste in 
relation thereto, on the study of Light, Mutaia orgy 
on Inorganic Chemistry, apd so on. Experience will 
bast decide fii ..hat extent these and analogous branches 

(ij For available Works see List G, p. 224. 

(8) The Preparatory Knowledge here advert<‘d to will be independent 
of Reading, Writing and Arithmetic, respecting which see the Article on 
Preliminary Attainments at the beginning of Chapter V. 
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mathematical PHEPABATION. [Chap. IV. 

of Supplementary Knowledge of wliicli only a few 
general features can be included in the Applied Di¬ 
vision of the Standard Courses may be satisfactorily 
taught from existing Works, or should as R-gards 
Grade 2 bo brought out in distinct publications, oi' 
embodied in the Technical C 3 'ctopa!dias, and especially 
in the Student’s Edition thereof (see Sect. 6 of this 
Chapter). I mention the latter ])lan, because know’- 
ledge applicable to divergent Industries should, as 
much as possible, adapt itself to the particular character 
and requirements of each. 

Mathematical Preparations^'’ 

Allusion has been made to Studies which it will bo 
desirable that Artisans should carry on, even where 
necessity does not actually compel, as subsidiary to 
those included in the Standard Courses, and Ma'itie- 
MATics have been particularly named. They are highly 
conducive to mental acumen, and afford valuable assist¬ 
ance in the attainment of various branches of Physical 
and Industrial Science. Among this description of 
Supplementary Studies, Mensuration will most fre¬ 
quently occur. It will be named in tlie suggestive 
outlines of Trade Curricula, to designate all those 
branches of Mathematical Study which convotige to a 
direct bearing on the Measurement of Areas and Con¬ 
tents, and which include the necessary portions of 
Advanced Arithmetic, Algebra, Geometry, Trigono¬ 
metry, &c. Grade 1 of Mensuration will probably 
consist of a selection of the most easy and most fre¬ 
quently needed Chapters of Todhunter’s “ Mensuration 
for Beginners,” whilst Grade 2 will embrace the wliole 

(1) For available Works soc List 7, p. 221. 
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erf tliaf valuable little Book. Grade 3 will rise some¬ 
what higlier, falliuir hi more fj .ely the assistance of 
the above-named braoehes ol' ’'■i.xtb(.<natical i^ludy. At 

Grade'4 the sifeciaii of Mensuration will lose itself in 
/ * * 

a general couj-st if Jbitheniatics. 

Any Studen’ wiu; iias a leiud'. Grade of Mensura¬ 
tion assigiud t ‘ him in bis Trade Ourriculrm, will be 
welcome to try for a mgiier distinct Madiematical 
f'ertiiicale. 


• Artixtic AbUdivsy^ 

A'aiious special considerations attach to this im¬ 
portant element of industrial success, vvhich will be 
best tieated sipai't from the scientific attainments, and 
on difl’erent princijiles of gradational progress. Among 
those considerations are *^be following ;— 

— "Without ignoring certain openings for impi’ove- 
ment which e.vist in the -;'y‘!!''ni of instruction of the 
Art Itepartment, 1 may safely say that it is so well 
organized, and prt“jcnts such valuable facilities for the 
establishment of afliiiated iSehools of Art, that every 
'I’own should have one o'" uicse, and that every young 
Artisi(|n should attend who can do so without neglect¬ 
ing more uigent duties.>-*> His selection of a style of 

(1) jFor AVorks avaiWilo I’.n-.ic Studies see List 8, p. 22 g. 

(2) Respecting openings for iinproTement, I am told among otke things 
that tlio Masters at some of the Schools of Art, actuctod pa-haps by an im¬ 
pression that red tape is the liest pr»of of a conneciion with Government, 
atf%ct to Ignore tV ..ttainmeiits already possessed by Art WorloBen who 
wish to rise higher, and not only make them begin again at the rudiments, 
but ^0 not allow them to pass to higher classes when their abihly to do 
so is proved. I could name a case in which a young man, whilst he wa.s 
thus kept in a low grade, was actually offered by tlio same Master, artistic 
cfcploymcnt involving the i)osse.ssion of a high grade of abilities. 
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^rt should be guided by the (diaracter of his 'occujja- 
ou, as far as there is any coimection betweeri the two, 
nd thus far his jiVtistic Attainments, will form an in- 
.‘gral portion of his Technical Training; BeyQnd this 
e will be at liL>erty to follow tlie turn of his 'inclina- 
on, which nia,y possibly be the voice of genius, though 
e sliould ho cautious in trusting to the pleasing idea; 
)r the country is more in want of Artistic Workmen, . 
lan of third-rate Artists. Subject to tin's considera- 
on, every encouragement and facility will be offered 
) Students for obtaining, in addition to University 
'rade Certificates, the Art Certificates or Prizes granted 
nder the Government Art l)(;partment. Further re- 
larks on Art Studies will be found in the part of the 
ext Chapter dealing with Art Industries. 

— Viewing Art from a purely indndrial point of 
iew, a.nd independently of the scale of merit recog- 
ized ill the regular Art Schools, wo perceive that 
lere is a certain artistic cleverness of the hand and 
ye, which should be possessed by almost every Artisan, 
nd which he might awiuire partly in the advanced 
eriod of his Schooling, say between 12 and 14 years of 
ge, and partly during his Apprenticeship. The de- 
jrmining of the extent to which this cleverness might 
easonably be expected to be develojied in, skilled Work- 
len, must for the present be left an open •question, 
ecause it must necessarily be for many years to come, 
coihpfomise between what ought to he obtainable, 
nd what jn the present state of popiilar education, 

; is possible to obtain. Nevertheless the following 
rogPession of Artistic Ability considered merely" in 
3ference to Industrial pursuits, beginning with the 
iwest grade of handicrafts in which work is done 
ccording to a Drawing or Pattern, may facilitate to 
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ICT. 4.] 

ane oxtent the devisinp^ of the artistic portion of the 
ispective CTirricula. The Degrees do not correspond 
ith the Grades which liavc been adopted in reference 
' _Scieytifid Knowledge, and in order to avoid con- 
!sion, fliey will lie called Stages. It will be seen that 
leir impprt will vary according to the natnre and 
squi''emonts of the various trades. 

1. Ahilitv to understand and work from a Drawn 
attern or Design, and also to copy the same. The 
yle will be governed by the requiremeirts of the Trade 

1 view, and on these w ill much dejicnd the degree of 
dll involved (i) 

2. Ability to mah Working Drawings, correct but 
:it elaborate, and simply sufficient for the ordinary re- 
iiirements of the Trade in question. 

3. Ability to represonl with proper shading, in free 
and 01 mechanical Drawing, artistically done, and 
ther in perspective, isomotrieally, or in elevations and 
ictions, any comjilex article, ornament, or piece ot ma- 
linery which there may be piobablc occasion to pro- 
iice or to use. 

4. Ability to origii.ite as well as to execute orna- 
lental designs. 

5. Ability to execute ai tides of Art-workmanship 
1 whi^the artisti.; element i' su.sceptible of assuming 

high character: c.y. certain branches of House 
lecoration, Mosaic and Inlaying, Wood-tfiarving, 
fooi5-cngravirfg. Chasing, Filigree, Repousse Work, 
ameo-engraving. Seal-engraving and Die-sinking, 
oppcr-plate and Steel-engraving, Etching and Aqua- 
nta. Lithography, and many more. To determine 

(1) Wherever necessary “Modelling’’ must throughout these stages be 
Klerstood in addition to or instead of “ Drawing.” 
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standards of ability with a view to establishing a 
certain degree of fixity in the Examinations pf I’rades 
and Occnpations like these, in which numberless grada¬ 
tions iuscend from humble Handiwork tc high Art, 
will bo a task requiring speci.al stndy and much 
thought, but for which valuable iTidications may be 
collected from the records of the Prize Exhibitions of 
Art AVorkmanship held at the Society of Arts. 

. I T((.<<le. 

Ap.art from the ability to wield artistically the pencil, 
the brush, or the modelling tool, and more important 
perhaps for those whose business it is to direct, the pro¬ 
ductive abilities of others, is a sound knowledge of the 
IUtionalk op Tiiio Bpautjkui. anj) Appuopkiate in 
form, colour and subject, or in other words, of those 
natural and conventional rules which eoiistitute the 
Theory op Taste. It is highly desirable that in the 
furtherance of this important branch of instruction, the 
Central Technical University should have the hearty 
co-operation of Provincial and Colonial Institutions, 
including the Technical Colleges. Collections of AVorks 
of Art, far less numerous than many of the existing 
ones, but made in strict, accordance with the principles 
of selection indicated in Chapter 11. Section 8,^o^,.^hould 
by the rosjiective Art Instructors, be made the subject of 
critical discourses throwing the light of a refined judg¬ 
ment on the respective merits and demerits of AVorks 
of Art of various kinds. 'I'hc place of all others where 
everything will be done to facilitate the acquisition, of 
this refined “judgment, in the exact sense in which it 
should he possessed by those who are to be the pilots of 
our Art Industries, will bo among the Art Collections 
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specially devised foi' the j)urpo.se in tlie Museum of tlie 
(Central Technicnl Uuiversity, and of wliicli moreovei 
the catalogue ra'mmne. suitably illustrated, will do all 
tliat can begone in print, for giving to the Tlilsthetics of 
High J?rt a practical Industrial bearing. 

Several of the analyses of Trades collected in the 
next Chapter, will show the need for special instruction 
in what it has been proposed to call Giirojuattcs (p. 
101) consisting in a knowledge of the phenomena of 
ihe Solar Spectrum, of primaa-y, secondary and tertiary 
colours, of tlleir harmonies and contrasts, and of the 
principles which should regnhitc their application to 
industrial jrarposes. This and other analogous branches 
of Preparatory knowledge, of which the treatment 
ijiould vary in some measure according to the Industry 
in view, will indcpeinhintly of special publications 
existing or to be brought out, be included as far as 
re(piire<] in the Jnt.i'oductory Portion of the Techno¬ 
logical Ilandbooks tind Manuals described further on 
in Sect. 6 of this Chapter. 
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I LIST 6. ] 

EXA-MPLr<:S OF 

AVAILABLE FOE SPECIAL SCIENTIFIC PREPAEAj’ioN,' 

Practical Meclianios, by Imray. I'iiun. 1/0 (Griffin.) 

Mecluuiic.s anti Mcobanism, by 1{. S limn. 8vo. 2/ '(U s'A'I.) 

Tbo Elements of Mecbanism, by P. M. Goodevo. 3/6 (Longmans’ 
Text Boobs of Science.) 

Principles of Meclianism, by E. Willis. 8a'o. 18/ (Liingm.ans.) 

L)escri|)live Mecbanism, by ('. P. B. Sbelley. 3/0 (Longmans’ 
Text Books of Science.) 

Gomstmetion and Working of Maebincry. with plates, by G, 1). Abel. 
4to. S)/ f Lock wood.) 

The Elements of Practical Hydraulics, by Samuel Downing. 8/- 
(Longmans.) 

A Treatise on llydro-Mecbanics, by W. 11. Besant. 8vo. 10/0 
(Deigbton.) 


Metals, by C. L. Bloxam. 3/6 (Longmans’ Text Books of 
Science.) 

Lseful Metals and tbeir Alloys, by Dr. A. Lire. 7/0 (Iloulston.) 

A Manual of Metallurgy, by J. A. Tbillipis. Cr. 8vo. 12/0 (Giiffin.) 


[ LIST 7.] 

EXAMPLES OF WORKS 

AVAILABLE FOE AIATHEMA'l'ICAL PEEPAEATION. 

A 

Mensuration for tbe Million, by C. lloare. 12iuo. 1/ „4Wil8on.) 
Technical Aritbmetic and Mensuration, by G. W. MerrifieW. 3/6 
■(Longmans’ Text Books of Science.) 

Mensuration for Beginners, by 1.'J'odbunter. 2^6 (Macmillan.) 
An Elementary 'Treali.se on Mensuration, by B. T. Moore. 12mo. 
5/ (Deightoi;.) ^ 

Geometry, by I. Todbunter. 3/6 (Macmillan.) , 

Geometry, by IT. W. Watson. 3/C (Longmans’ Text Books of 
Science.) 

An Elementary Course of Mathematics, hy Rev. H. Goodwin, 
edited by P. T. Main. 8vo. 16/ fDeigliton.) 
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• EIXAMPLES OF WORKS 

iVAILAFLE FOR ARTISTIC STUDIES. 

Drawing flfipics, Moiiolt,, &o., in ovoi-j' atyjo of Art, snppIipT nndor 
the sanction of tlie Science and Art Department. (See the 
, Art I)irector 3 % Appendix C; and the Catalogue of Messrs. 
Chapman & liall.) 

Hermes’ “Drawing School” and other Series, forming a Com- 
piehonsivo’and Sy.stematic Collection. (I’nhlishod at Berlin, 
and to be had of A. N. Myers, 15 Bonicrs St., Oxford St., W.) 
Society of Arts’ Drawing Book, by J. Bell. Oblong 4to. -'I/O 
(Pell & Daldy.) 

Eloinontary Drawing, by E, A. Davidson. 8vo. 3/- (Art Depart- 
.nent.) 

A Hamlbook of Practical Perspective, by Jewett. 12mo. 1/(1 
(Cornish.) 

Perspective, by G. ByM- 2/- Wealo’s Series (Lockwood.) 
School Pi rsjieotive, by J. R. Dickseo. 8vo. 5/- (Straban.) 
Linear Perspective for tin' 'iso of Schools of Arl, by R. Burchett. 

Post 8vo. 7/~ (Chaiiin.an & Hall.) 

The Elements of Geometrical Drawing, by T. Bradley. Folio. 
Parts 1. & II., each 16/- (Cbnpr'an (k Hall.) 


Principles of Decorative AH'. 1/- ('Chapm.an ik Hall.) 

Decorative Art, by Grace. > bapman & Hall.) 

On Design, by flichard Redgrave. (Chapman & Hall.) 

The Principles of Decorativu Desige., by Christopher Dresser. 7/0 
(Cassell & (iti.) 

The 4r^?f Decorative Design, by Chri.stopbor Dresser. 7/6 
(Cassell & Co.l 

Analysis of Ornament, by R. N. rnnm. 8/- (Cbapmiln & Hall.) 
The Encyclopmdi* of Ornament, by Henry Shaw. Royal 8vo. f/- 
(Pideering.) * 

The Mnnicb Collection of Ormmtntal Designs. 15/- (Mjcrs.) 
Gitmmar of Ornament, by Owen .b nes. .T5. 

Dossin ludustriol, by Aimengaud nine. (Paris, 1860.) 

Design Industriol, by Aimengaud jeune. (Pans, 1860.) 


Q 
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Manual .and Gateohisin of Colour, by Rioliaid Kodjjrayc. -/9 
(Chapman & Hall.) ^ f 

A Grammar of Colouring, by G. Field. 12mo. 2/- Wealo’e Series. 
(Lockwood.) » 

I;essons on Colour. ,'!G coloured discs. 2/G (Myeri.) 

Colour, by l’rofc8.sor Church. 2/0 (Cassell & Co.) * 

A Manual of the Science of Colour, by Wm. Benson. 12mo. 2/G 
(Cliapinan & Hall.) 

An Alphabet of Colour. 4to. S. K. M. (Chapman & Hall.) 

Kudiments of Colours and of Colouring, by G. Field. ]2ino. 4/G _ 
(Strahan.) 

Laws of Contrast of Colour and their Application to the Arts, by 
M. E. Chevroul; translated by J. Spanton. Foolscap 8vo. 
5/- (Routledge.) 

Colour as a Moans of Art, by F. llow.ird. 12iuo. (’>/- (Bohn.) 
Ornamental De.signs in Colour, approved by Art Hepartraeut. 1.^- 
(Chapman & Hall.) 

Principles of the Science of Colour, by Wm. Benson. 4to. 15/- 
(Chapman & Hall.) 

Principles of Beauty in Colouring Systematized, by D. li. Hay. 
18mo. (Blackwood.) 1845. 

A Koraenolaturo of Colours, &c, by D. K. Hay. 228 examples. 
63/ 
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SECTION 5.-TEXT BOOKS FOR THE STANDARD 
COURSES. 

It Im already lieeii (jxj.uiiiied tliat ar regaids Grade 
3 of (lOiieral Scientific Fouiidafioii, both tlie Ele¬ 
mentary a,nd. the Applied Knowledf!;(.‘ may for a time 
be obtained from the Scientific Literature of the Day, 
the appropriate 'Book.? or parts of Books being indi¬ 
cated by a Syllaiuis of Rkfrrenoe prepared for the 
purpose; but that it is of urgent necessity that the 
Clentral Teclinical University should bring out two 
Stani)Ai:i> Courses to serve respectively as Text Books 
for the first and second Grade of General Scientific 
Foundation. Each of theiii will form in its appointed 
degree of comprehensiveness, and in its appropriaie 
style, a single-minded, connected and progressive dis¬ 
course, divided into Lectures for deliv,.ry on the 
Binary System. It has been shown in Section 2 of this 
Chapter, that various -riial arid detached publication.s 
exist from Which, under jiabcious guidance, Artisan 
Students may jmssibly cull information of the kind they 
want; ^li^t that no salisfaoluiy trial could thus be made 
of thS ))roposed pi: ", of Examinations and Certificates. 
To say nothing of expen.,^ and inconvenience to the 
Students, it would be impossible to make excerpia from 
Books of varying calibre, aijd still more varying style, 
dovetail and harmonize with each other; and it is 
indispensable that the Central Technical University 
shoifld, at least as regards the two lower levels, have 
absolute control over its Standard Text Books, not only 

Q 2 
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for tlioroug^lily moulding tlifem at the first to'the Re¬ 
quirements of a new system, and impressing 1jiem with 
the stamp of its of/n authority, but also for modifying 
them subsequently as experionre and < 110 * prqgross of 
the times may demand. It wilt he on the Board of 
Instruction (.see p. 92) appointed in the manner to bo 
.shown in Chapter VI. (sec. 2), that will devolve the 
duty of providing for, and supervising the production, 
of all necessary educational requisites, and it i.s accord¬ 
ingly for their consideration that are chiefly intended 
the following suggestive remarks :0 )— 

a .—For Manuals of earnest study in advanced Science, 
the prevailing style is, naturally enough, what a literary 
man would call no style at all. Information split up 
into dry bits has the advantage of being sorted without 
trouble into strictly methodiciil order; but the pains¬ 
taking ])lan of threading nearly the same information 
in smoothly-running, well-connected sentences, ploa.sant 
to read and more pleasant to hear delivered by a com¬ 
petent Header, produces a kind of instruction far more 
palatable and attra.ctive to those whose mind has not 
through habit acquired a taste for concentrated thought. 

ft.—The foregoing especially applies to .the two lower 
Grades, and. more particularly to the first Grade of the 
range of Knowledge which has been selected to serve 
the double purpose of affording a Scientific Fbun dation 
to the Artisan, and of supplying the Science of Daily 
Life to the general mass of the Industrial Population. 

(X) It has already been oxplainqd that the Text Books issued by the 
Central Technical Cnirersity, will be closely adhered to in all Examina¬ 
tions hold under its authority, and of course by the Professors charged 
with preparing Students for them.—It must also bo remembered that the 
Text Books will, as a rule, bo submitted to a triennial revision, ahd that 
in the intervals, ini]xirtant novelties will bo made known by means of 
Supplements. 
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H evidently must be made attractive as well as easy, it 
in either'case it is to constitute a voluntary evening's 
supplement to a day of toil.Ci) • 

c .—‘Jilie text Books in (Question should be printed in 
bold anfl clear ty]so ns to afford comfortable evening 
reading to those who aie not much accustomed to read, 
or \\iiose eyes have had a good deal to do in the course 
»of tlie day; and they should, by an abundance of care¬ 
fully executed Woodcuts, jireseul to those who are con¬ 
fined to home study, as good a comjiensation as can be 
had, for the absence of the more impressive parapher¬ 
nalia of a Lecture Table. 

(1 .—Nevertheless the most valuable utilization of the 
said Text Books will prohalily be as Lecture Texts; 
that is to say, they will be made to afford by the joint 
action of a Reader and ,a Demonstrator, in the manner 
described as the Binary System in the previous 
Chapter, as near an 'piproximalion as possible to an 
oral Address by a first-rate Popular Professor. 

e .—Whilst thei'efore these d'ext Books will be en¬ 
livened with every attraction of colloquial oratory 
comjiatiblc with brevity and consonant with the nature 
of the subject, they i.iust necessarily conform to every 
requirement of the said syst m, as regards the crosses 
in the Text addressed to the Reader, the list of articles 
and cadft of instructions' for each Lecture addressed to 
the Demonstrator, and so on. 

/.—Without prejudicially disturbing the methodical 
distribution or the subjects, or interfering with the due 
apportionment of respective amounts of instruction ac¬ 
cording to their relative deserts, the Discourse should 

(1) Various suggestions for winning the attention of uneducated 
audiences to Scientific Lectures, will be given further on under the 
lipading “ Science Popularized.” 
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be divided into Lectures occupying each as a rule aboijt 
one liour in the delivery, and in no case less thfin three- 
' quarters of an hofer, or more than an hour and a 
quarter. It is far better to vary in length,, within 
these limits, than to omit valuable, or insert iri'elevant 
matter. Of course proper allowance must be made for 
the display of Specimens or Diagrams, and tlic perform¬ 
ance of Experiments; the one an affair of only a few 
moments when the joint delivery is well performed, the 
other varying considerably in time according to tlie 
nature of the experiments. 

g .—It would bo convenient if there were a break in 
each Lecture, not far from half-way, to facilitate its 
being divided into two Lessons, each of which, making 
allowance for various circumstances inherent to the 
altered mode of tuition, wouhl form about the right 
quantity for an ordinary Evening Class. This break 
is however oidy mentioned as a matter of convenience, 
and not as obligatory; for competent Teachers, aided 
by indications which will be supplied to them, will have 
no great difficulty in cutting up the Text according to 
the requirements of their respective Classes in Institute 
or School. 

A.—It wilt probably be expedient to 'publish both 
Grade 1 and Grade 2 Course in Parts of one or two 
Lectures each, for the convenience of detivery,,as well 
as in Volumes for home studyIt may furtfier be 
found desirable to bring out Grade 2 in Sections 
embracing _ the Chief Departments of'Study, as for 

t 

(1) A printed specimen which I have had prepared with a view to the 
publication in parts of my Popular Course, intended to follow that of 
the present work, is in Quarto with double columns of Pica. This 
arrangement is very suitable for a Lecturing Desk, and affords at the 
same time, for the benefit of the home Reader, a .great variety of space 
for Woodcuts. 
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^amjT^e in Division 1, Iiiorc^anic Chemistry, Organic 
Chemistfy, Physiology, &c.; and in the 2nd Division, 
Dwellings, Fabi" s md Cloiiung, Food, Warming 
M.ateriiil8 ^nd* Appliances, and so on; which topics 
will oficur in tis Curricula of certain “ Trades Ex- 
aminatioijs,” and in seme instaiiCes inay form the theme 
of special Examinations for “Subject Certificrtes.” 

i .—Possibly by means ot matter of an advanced 
ch.araclor distinguislied from the ordinary text by a 
rather smaller type, or given in Notes and Appendices, 
it miiy be possible to make an edition of the Grade 2 
Course serve, tb a certain extent, the purpose of a 
Grade 3 Course. 

—Should it bo found expedient to bring out, 
particularly as regards Grade 2, special Text Books 
for tlie branches of SujDplemcntary Knowledge named 
in the previous Section (p. 217), the same rules will 
mostly apply as have liccii suggested in respect of the 
Standard Course for that Grade. 

I, —Though, as stated elsewhere, much may be done 
for su})]>lying local Institutes with Illu. trations for 
their Educational Courses, by the circulation of Port- 
abli! (Collections unue' the cl arge of OlBcial Demon¬ 
strators emjrowered to act as Organizers of local 
Instruction, it will be unquestionably desirable that by 
degre-is,every Industrial Institute should acquire its 
own stock of Illui [rations for at least the whole range 
of Glrade 1, and the Chen... ..ry of Grade 2.(i> • As how¬ 
ever it canmJt be denied that in the expense for lilus- 
tration.s will probably lie, the greatesi. obstacle to be 

(1) A variety of Buggestions for accomplisliing the foregoing and other 
analogou.., purposes in provincial localities, aro collected in a Mcni> 
ranSuiu intended to form part of the Introduction to my Popular' Course. 
In the moan time a/ew indications of available Diagrams and Aiiparatus 
are given in List 10, p. 252. 
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overcome by small Institutes and Schools, notwithstan(^- 
ing the assistance proposed to he extended to them from 
the Museum Department of the Central University, as 
well as through Groveniment Grants, the 'Authors .of 
the Text Books for the Lower Grades and for Grade 1 
in particular, must carefully avoid involving expensive 
Illustrations where cheaper ones can be made to serve 
the purpose nearly as well. In many cases too, it will > 
be desirable to indicate contrivances and makeshifts 
which may be resorted to with a slight alteration of the 
Text, where it prescribes things that cannot every¬ 
where be had. 

m .—As the possibility of uniting cheapness with good 
quality in publications of any kind, and especially in 
illustrated works, depends very materially on the multi¬ 
plication OF COPIES, I cannot lay too much stress on the 
Economy that may in this as well as in other essentials 
of Instruction, be made to result from the coincidence 
of what the Artisan requires as a General Scientific 
Foundation to his special studies, with what every man 
requires as the guiding Science of Daily Life. It will 
be one of the duties of those who may be charged with 
preparing the Text Books of the lower Grades, to turn 
this coincidence to the best account, by wfiting so that 
they may not oidy be understood, but read with 
pleasure by adults desirous of retrieving the.dpficient 
education of their youth, and that these familiar dis¬ 
courses, when well delivered as Lectures on the Binary 
Plan, may everywhere he listened to with a satisfaction 
increasing in earnestness 3,3 the tale proceeds. This 
more particularly applies to Grade 1, and it may not be 
amiss to quote here almost textually a few suggestions 
concerning Lectures of this Grade, contained in SecL 2 
of “ Science for the People.” 
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Sdnice Fopuhrized. 

• 

]. AYlieA you inti iid to treat an untutored audience 
witli a’coui'se of 'cieiitiflc iiiKtructicni, you must do your 
utmost to make tlie 1 j’ :ivcti-bi)i'n muse of Science leave 
for a' time tlie, clouds among wliicli she ’s wont to 
riicline in rapturous self-cuuieitpilation, easting now and 
then i; look of pity and contempt on all below. You 
mint absolutely induce her to come down to this nether 
world, put on homely garb, and enter a working 
family’s dwelling, to ventilate it and make it whole¬ 
some and comfortable, to inspect the furniture and 
wardrobe, the Icitchen utensils and the contents of the 
larder, nay actually to light the fire and cook a model 
fneal, not forgetting the care of the young ones and of 
the sick person in the next room. Now if you show 
the Working (Hasses tl.at Science can do all this to 
jierfection, ajid be a saving instead of an expense, you 
may bo sure that they will give her a hearty welcome. 

2. I have found no diflheulty in mak.ng Working 
People clearly see, that in order to understand what 
Science has to say ’OUt lii.; concerns of Daily Life, 
they must 'first take the trouble to make themselves 
acquainted with a few indispensable scientific facts and 
expressions. lYey rea.lil_, undertake this, provided 
they be explicit!; assured (and of course every pledge 
given must be conscien..i usly redeemed) tliat all un¬ 
necessary technicalities will be avoided, and ah diflS- 
culties smoothed down as.much as possible ; that there 
jwill be ahunaance of snecimens, models, diagrams, 
experiments and other devices for making the senses 
act as helpmates to the memory, and that through all 
.these contrivarnces, the preparatory and more strictly 
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scientific part of their studies, will be rendefed aij 
eutertiuning as the subsequent economic part, in which 
the several departisients of Domestic and Sanitary 
Economy will be successively reviewed. ‘ • ' 

3. One of the chief difficulties to he encountered in 
selecting the subjects of the.se two necessary divisions 
of any methodical course of Practical Bionomy, is the 
overwhelming abundance of the matter as compared > 
with the limits beyond which common sense forbids us 
to reckon on the regular weekly attendance of a large 
jiopular audience. This difliculty can only bo over¬ 
come by great pains and discrimination bestowed on 
the selection of fundamental facts and tyj)ical illustra¬ 
tions, by studying the manner in which they can be 
best and most closely fitted together, and by endeavour¬ 
ing in repeated revisions to epndenso the matter of 
many pages into a few, without squeezing out the juice 
of the subject, and rendering it dry and unpalatable. 

4. The necessity of dividing the subject matter into 
tolerably equal Lectures, so that each of thc.se may 
take Irom an hour to an hour and a quarter in the 
delivery, cannot without enn.sidci’ablc trouble be kept 
from interfering with the natural divisions, and renders 
more arduous the always difficult task of‘allotting to 
each portion and sub-portion of a subject, ^n amount of 
attention jtroportionafe to ihs relative importanoe.. The 
best remedy is to reserve certain items of- elementary 
Science, especially of Chemistry, for the second divi^on 
of the Course; allotting them to the seVeral depart¬ 
ments of Household Econom-y to which they sj)ccially 
apply, where they will afford a welcome variety. • 

5. One can scarcely he too fastidious as to the ac- 

I 

curacy of every statement, or too patient and perse¬ 
vering in the confronting of differen't Authors on. 
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points*on which one lias not a direct and personal cer¬ 
tainty. * The discrepancies hetrvLon various standard 
books on t|ic sauic sui ject, and eve* sometimes between 
one p’ai't and * 01101116 : of a work of high authority, are 
only known to )se "’ho have subjected these matters 
to scrupulous research. 

Ct. In proportion as Practical Biouomj surpasses 
many other branches ot ajiplied Science in the actu¬ 
ality of its bearings, the grievous multiplicity of the 
errors, abuses, and frauds on which it throws a detec¬ 
tive light, and the radical nature of the reforms which 
it might seem to suggest, so also is proportionate 
])rudcnce I’cquired in inveighing against existing pre¬ 
judices, and i:i running foul of existing interests. The 
Kcouoiiiic Teacher of the Working Classes should not 
so much tell them wliat to buy and where to get it, 
as give them the insight W'hich will enable them to 
uidge for themsclv''; not so much hurl offensive 
epithets, however well deserved, against those who live 
by adulteration and fraud, as sow knowledge that will 
make tiieir present dealings unprofitable, and at the 
same time, open their way to better ones. 

7. Moderation, and a discieet adaptation of precepts- 
to circumstances, arc nowd., re more necessary than in 
matters of Pygiene. Exaggerated remedies generate 
rea^tk)*, or replace onc'' evil by another. Systems that 
work admirably in the combination of circumstances 
which some countries afiorU, prove lame and ufiprofitable 
else>vhere, and contrivances that have been marvels of 
success under the management of the inventors or of 
•their intelligent friends, may come to grief in the 
hjnds of ignorance and prejudice. 

8. Unity of purpose throughout the Course, and the 
.occasional connecting of one department with another 
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by means of mntnal references, slionbl l>intl llie Ifeti -o-, 
geneous subjects of wbicb llic Science of (tuuinoii L I'e 
is composed, into a 'liarmonious wliolc; pervaded from 
its leading features down to its merest d('tails,i\’itli .a 
metbodical spirit of foi'etbougbt and classification. It 
is a great mistake to deal lightly with considemtions of 
tins kind, in writing for the uneducated. Mkthoi) 
assists botli tlie intelligence and the memory, and the 
less cultivated and clear the mind to be taught, the 
clearei' should be the teaching.(^) (Ircat care should bo 
taken to explain all hard words the first time that they 
are used, or so to constiaict the phrase as to make their 
sense selt-cvidcnt; also (and this applies particularly to 
the Chemical Departments), to avoid mixing the names 
of sub.stancos not yet described, in the account of those 
in hand. There should be, as much a.s possible, a. 
gradual and logical progression from the simjilc to the 
com])lex, from the eas^ to the difficult; a development 
of information, step by step, in that connected sequence 
which makes little children remember so well the Nur¬ 
sery Tale of the “ House that Jack Built.” 

!). Iligidity of principle i)i the selection and arrange¬ 
ment of the subject matter, does not by any means 
imply rigidity of style. The character of the language 
which suits a Scientific Discourse, varie^ immensely, 
according to the subject and the purpose. It should bo 
•solemn where the object is to raise the mind to a true 
conception of the power and beneficence of an ailwise- 
Creator; it should be sedate and didactic when useful 
physiological fixets and advice can thus be more appro- 

(1) " Cheroher coiustammciit k clarte par la Bimplicite du discours, la 
justesso de I’espression, I'onchaiuomcnt logiqne, la succession graduelle ct 
bien caleulde des notions et dos pensdos, tulle cst, selon nous, la podtiquo 
it suiTro dans I’oxposition tamilicre dos faits scicntifiques.”—‘La Torro 
avant le D61age,’ par Louis Figuier, Preface, page lO! 
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j)riatoJy imparted; but tlie goueia.l tone to adopt in 
teaching Working Men the practical difference between 
Knowledge and. Ignorance, is decidedly a cheerful and 
colloquial one^ and in many cases ridicule will be found 
the best weapon to use against an absurd contempt of 
the LaWjS of Nature, and a silly subserviency to those 
of Fashion. But what as much as anything will secure 
for wliolcsome truths a ready and sincere acceptance, is 
their being offered in a spirit so plainly fraught with 
sincere Christian benevolence, as to be above all eus- 
pi ion of an int rested motive. 

Science for rrimary Scliooh. 

It has been showm that the greater part of the range 
of Knowledge embraced by the Grrado 1 Syllabus in the 
first Section of this Chapter, is intended to be gradually 
iuclu.led by j>rogicssivc selections in the Elementary 
.Schooling of the Children of the Pooplc.W Till a 
special School edition can be provided, the ordinary 
one in a lecturing or colloquial form may supply the 
required materials, but at all events the manner of 
using them with cln.d 3n dein.mds in many respects to 
be the subject of sjiecial instructions.t®) Not only will 
much discrimination be ie(piircd by a Schoolmaster 
teaching tlie dements, of the Natural Sciences as 
skeWhed out in the first division of the above Syl- 
Iabus,J)ut considerable o.ution will be necessary in 
dealing witlw their applications to the actual concerns 
of Daily Life as indicated in the secefnd Division, 
^uch injury has been done to the cause of Hygiene 

(1) Suo Chapter I., Section 2. 

(fe) Of the mtnre of these I have endeavoured to convey an idea by a 
kind of Questionarjr previously mentioned, which may bo inspected at the 
.Economic Musomn with various other Manuscripts on kindred subjects. 
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by exaggerating its precepts, and by overlooking the 
impediments wliicb too often render a strict compliance 
with them next to impossible for the Working Classes. 
This ])articularly applies to the coustruotioh and ven¬ 
tilation of Dwellings, and the selection and preparation 
of Food. Even unfounded prejudices and pernicious 
habits must be conquered rather by quietly inducing 
a state of mind that will naturally lead to better things, 
than by exciting the children to dissatisfaction and open 
antagonism with what they see at home., Particular 
discretion is required in the question of Temperance 
versus Total Abstinence, which is one on which con¬ 
siderable disagreement exists even among the well- 
educated. 

Everywhere to a certain extent, but especially in rural 
districts, the Schoolmaster is or should be one of the 
oracles of the parish. No doubt can bo entertained as 
to the vast amount of beneficial influence which, when 
trained to a sound and methodical knowledge of 
Science applied to Daily Life, he may be able to exer¬ 
cise either as a friendly adviser, or in conjunction with 
the Clergyman and tlie Doctor, as a supporter of piiblic 
measures of a sanitary character, or as a promoter of 
Evening classes, Mutual Instruction Societies, and other 
means for pursuing in Youth and Manhood the know¬ 
ledge initiated at an early age. For purposes li,ke these 
the Schoolmaster will find convenient reminders in the 
portions of the Course relating to Hygiene, Inio,^j;ial 
Pathology, Household Management, Providence, and 
other matters evidently not intended for children. 
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SECTION 6.-TECh!NICAL TEXT BOOKS, AND 
■ ’ ILLUSTRATIONS. 

Four years ago I complained in “ Science for the 
People,” that no adequate steps had been taken to 
supply the various Industries '.vith rej)ertories of 
Technical Information calculated to secure tlieir success; 
and promote their progressive advancement. I adverted 
to the high price which mostly debarred Working 
Men from the possession of the few thoroughly good 
and well illustrated existing works, and to the impos¬ 
sibility of bringing dow*n those prices to meet limited 
means, without a eci'tain amount of pecuniary sacrifice 
wnich an ordinary ])ul)lisher could not be expected to 
incur, but which would most decidedly be money well 
spent on the part of the public purse. As regards 
minor Trade Manuals, T mentioned that Messrs. Houl- 
ston and Wright, n. ^ a Fw other Publishers, had 
done very cjodilably as much as could be expected 
from unassisted speculation, having brought out over 
38 little detac^iod volumes ' lostly ranging from one 
shillisg lo half a crown; but that these could scarcely 
be compgred to the Maiv ^ Roret, published, system¬ 
atically at Pajis, as the result of the united labuurs 
of an association of Savants and Technologists. 

Notwithstanding the appeal of the London Work¬ 
men through the medium of the Club and Institute 
Uni#n, no essential change has supervened as regards 
strictly Technological Literature, since the above was 
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written, and no powerful Body or influentiaj Asso¬ 
ciation has been induced to meet on publv3-spirited 
principles the multiplied wants of the Industrial Com¬ 
munity. Under these circumstances I feel that I 
cannot do better than endeavour to give some idea of 
what our Artisans are likely to require under the pro¬ 
posed organization of Technical Studies, leaving for 
those on whom may devolve, under the authority of 
the University, the duty of seeing that those require¬ 
ments are properly provided for, to take liote of all 
available resources, and to utilize them as lar as 
practicable. 

For the simple reason that one can seldom form a 
correct estimate of the value of an article without 
having some idea how it is made, the scientific review 
of the Things of Daily Life forming the second Division 
of an Artisan’s General Scientific Foundation, will 
naturally give him, even in Grade 1, a certain insight 
into all the ordinary operations of Technical Industry, 
showing him how they support each other, and how 
his own pursuit, whatever it may he, is directly or 
indirectly connected with a number of others. In 
Grade 2 the account given of the various Departments 
of Domestic Technology, will he not only-extended but 
so much improved by being based on more advanced 
scientific kriowledge, that in many case's these depart¬ 
ments may, as already stated, be picked out from the 
course to form part of Technical Curricula, or, to con¬ 
stitute the theme of special examinations for Subject 
Certificated. Thus for example the Department- of 
Textile Materials and Fabrics, including a general 
insight into Spinning, Weaving, Dyeing, and other 
processes, will form a very appropriate basis to the 
technical knowledge of Minor Students whose special 
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occupation is connected with any portion of this range. 
But in the study of all industrial pursuits of any iin- 
portance, generalities must he followed up by a close 
examination of lechniral detaib, and it is accordingly to 
the coHsidoralnm of the best means for supplying 
Standa’up Rui’rKTOKjiis of Technical Information, 
that ojjr attenthm will now he turned. 


Technical Oi/ck/xedm. 

a .—It is proposed that two Te( jinical CrcLOPAiDiAS 
should he ])rcpared,(^) the one more compendious and 
easy, to ho called the Junior Cycloi’ACDia, the other 
more exhausti'''e, and assuming in the Student a higher 
.standard of preliminary knowledge, to ho called the 
Advanced Cyclop.edia. Their general range will be 
nearly identical, both being intended to include, more 
or less, the Technical Kimwledgo appertaining to every 
notable Industrial or Commercial Trade or Occu]iatiou, 
whether or not it ho of a, nature and magnitude to 
claim special Examinations and CertificateL.i®) 

h .—It will probably ho found expedient to adopt in 
both Cyclopedias, as ■ ; the standard Conrscs described 
in the pret ibus section, a dis'’tirsive or colloquial form 
of instruction^ which will not only afford agreeable 
reading.to Home StudmUs, v>ut will be convenient to 
the Professors, wh > In their Lectures and Lessons will 

• 

(1) tn some insjancos it may bo Ibasible to purchase the copyr'cia of 
an existing Manual, and to use portions, or adapt the whole for one or 
the other Cyolopiedia. 

(2) It will be sol'll ..1 the following Chapter, that in respect of certain 
oilbupations, the University will havo occasion to offer Major Certificates 
and no Minor ones. In a number of cases there will not be sufficieiit 
ecop8 for either, but oven thou the well-digested information supplied by 
the Cyclopffidias will^bo in itself a very acceptable boon. 

R 
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be expected to adhere in substance and level of difficulty 
to the printed matter, tboiigb they need not use its 
exact wording. 

c. —The simj)le and easy as well as compendious style 
of the first or Junior Oycloi’.i?dij\, will render it 
suitable for Minor Students whoso knowledge will not 
be supposed to rise above the level of Grade 2. , 

d. —The Advanced CvcLor-EDiA will similarly be 
adapted for Major Students, and as they will as a rule 
bo expected to have pushed forward to the third Grade 
all chemical or other pre]iaratory scientific knowledge 
involved in their respective Trades, use will ho made 
of the accepted phraseology of modern Scientific 
iBooks. 

e. —This same Advanced Cyclopaedia can be made to 
serve also the purpose of Saperior Candidates. With 
this view, matters of a nature to be included in their 
studies only, will be given in Notes or A])pcndiccs, and 
further suj'plemented wherever necessary hy references 
to special Works. 

/’.—Both Cyelopaidias, besides being published in 
uniform and sightly Volumes, forming an Kdition for 
Reference, that should be on the Library Shelves of 
every Industiial Institute, will also be published as a 
Student’s Edition, in as many Parts as they contain 
distinct Trades or Occupations. These Parts, of which 
the Junior Series is proposed to be called Ha'iS’drooks, 
and.the advanced Series Manuals, may perhaps be of 
uniform size throughout, but will necessarily be of 
greatly varying thickness; for no attempt will be made 
to obtain uniformity in this respect by squeezing some 
subjects and dilating others. i 

It is the Student’s Edition that will mainly be 
used for purposes of Study and Examination, and 
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accordingly in eacli of the Handbooks and Manuals, 
rtie Text; will ho, cut up into a nuinher of Sections and 
Articles or Par:i,g''aphs., with sueii jndications attached, 
as to be conveniently I'cfoiTod lo, singly or collectively, 
iii'thc Qurricula of Studies and th(> Examination Ques- 
tionarics. See Sedion 7 of thi'' <'!iHpter. 

h. —•Information required identically or nearly so by 
tw(, or more Industries, .cod only be given in one 
place in the “ Eni Jons for Rorerence,” and simply 
referred to from other places; but it must necessarily 
he re|)c;ned in each of the resjKctive Handbooks or 
Manuals. Independently of convenience, it can thus 
be more perfectly adapted to the particular requirements 
of the respective Trades. Eor the same reason any 
Rreparatovy Knowledge susceptible of being specialized 
in its application, will also be included in IntkodOctorv 
Routio.ns of the said Handbooks and Manuals. This 
particularly applies to th'^ Subjects which have been 
dosci'ibcd as Offsets of the Standard Course, such ao 
Mechanism, Metallurgy, Mensuration, Chromatics, <fec.— 
Indications will also be supj.died of accessory 'ittfiinmonts 
that may bo cultivated with advantage, and full advice 
given as to the facii!;,’' ■■ foi ■ tudy, and openings for 
rewai'd, afforded by the Central Technical University 
and its affiliations. 

i. —Great pdins will bp hu. towed on the Woodcuts 
whicl>wi!i abound in the two Cyclopedias. Economy 
will be practised by using 'i r both, those which come 
within' the scojxr of the Junior one; but the best ally of 
economic production is e.Hevmx sale, and this will soon 
be realized if the \_^entral Technical University is known 
to t)e favoured with the influence and co-operation of the 
hightst educational, scientific, and artistic authorities, 
and to be prepared, should it prove necessary, to make 

• B 2 
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any pecuniary sacrifice demanded by the true interests 
of our manufacturing and commercial Industries. 

Scientific and Technical Illmtrations.^- 

In describing tlie Museum Department (Oluipier II. 
Section 8), mention lias been made of the direct pro¬ 
duction of Sets of Educational Ii.li'stuations of 
every kind by clever Students under projier guidance 
(p. 113); but independently of this, it will be one of 
Ibo duties of tlic University to organize and direct 
tbc publication tbrougli appro})riate cbaiinols, of 
Educational ruiNTS, Diaguams and tbc like, of more 
than ordinary scientific correctness, methodical com¬ 
pleteness, and artistic merit, and all this at, or if 
necessary under, cost price 

I have alluded in “ Science for the People ” to the 
dilliculty which I have experienced in obtaining suitable 
Diagrams for my Lectures, though I use many foreign 
as well as English ones. Certain sets have been jmb- 
lished deserving of much praise, but tliey are far from 
embracing in a;>propriatc style, and on a proper scale, 
all the departments of populai- knowledge; and as for 
the cheajier productions (though still scarcely so cheap 
as I should wisli to see them), some of their errors 
and short-comings call for the interference of super¬ 
visors well up in science and art, and having‘higher 
purposes in view than that of speculating on public 
ignorance and the prevailing want of artistic culture. 

(t) Suggc-slivc examples are given in List 10, p. 252, 
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' LIST 9.T 

NXAMJ’LES OF WORKS 

AVAILABLE'tot; i’FK <!vB\rPlLATION OF THE PROPOSED 
. TECUNKJAL OVCI.OILEUIAS, 

Is 15.—Bduks roliLiii.;; fo tho 'PraGes and Profcs-sions included in 
(Jategory A (see Cliapter I., Sect. G), Midi as Mining, Agricnltnro, 
IMavigation, (livil Engineering, Architoeliirc, and riiarmaey, arc 
not included in this List, miless they seom likely to supply useful 
introiluctniy iiiforniatioii for Trades belonging to (tategory 15. 
lionks rich in Technological details arc rej .-'tod from previous 
Lists. 


(Tencnd Reference. 

The Encyclopiedia I’rilannica. 21 vols. £25 4s. 

'i’lio Engllsli C.yclopmdia. 27 vols. Quarto. £1G 12s. (Brad¬ 
bury, Agnow & Co.) 

The National Cydopiedia. 12 vols. £,'), (Routlodgo.) 

I’ojiular Oyclojiiedia. 7 vols. 8vo. 140/- (Blackie.) 

The Bncyclopaidia of Universal Knowledge. 10 vols. 8vo. 90/- 
(Chambers.) 

Ure’s Dictionary of Arts, ManufacUii es, and Minos, lle-editod by 
1{ Hunt. 8 vols. ,£4 14s. Gd. (Longmans.) 

Enoyclopmdia of Ci'dl Enoinoeribg. by E. Ore: y. £2 2s. (Long¬ 
mans.) 

A Dictionary of Science, Literature and Art. Re-edited by 'W. T. 

Braude and tl. VV. Cox. 8 vo’’'.-. £3 .‘Is. (Longmans.) 

A Dictionani ol iiciciico, by G. F. i'odwell. 8vo. 18/- Haydn 
Series* (Moxon.) 

Tho 'fechnical Educ';..n. Ro 3 'al 8vo. 4 vols. G/- each vol. 

(Cassells.) a 

The Cyclopcodia of Useful Arts, Mechanical and Chemical. Edited 
by t'harles Tomlinson. 3 vols. £3 15s. (Virtue.) 

The Useful Arts and Manufactures, by C. Tomlinson. 2 vols. 
, 10/- (S. P. U. i\.) 

Illustrations of Trades, by C. Tomlinson. 4/- (S. P. C. K.) 
Book.of Trades, a Circle of the Arts and Manufacturers, by J. 
Wyldo. 3/G (Iloulston.) 

The Gallery of UsefTd Arts, by Charles Knight. (Knight & Co.) 
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Lardner’n Cabinet C^’clojia'dia. (Longm!ins.) '■ 

Cyclopiedio iSeiciiec Siinjjlified, by J. 11. Popper. Cr.'Svo. fl/- 
(Warac.) 

M'Cullocb'K Diotiouary of Coniinorco, &c. Edited by II. G. Keid. 

(Inc tliick volimie. £3 3s. (Longmans.) ' , 

A ('oniuioreial Dietionary of Trade Products, Mahufiictiiring Teiuns, 
&c., l)y P. L. Siinmonds. 7/(i (Poulledgc & Sons) 

A Cyclopiedia of Coinincrce, by Watcrslun ; edited by Simmonds. 
Hvo. J2/- (P>olin,) 

Pbilosopliy of Mannlaetiii'cs, by ])r. Uro; edited by Siinmonds. . 

Ittmo. 7/(i Polin’s Library, (liell it Daldy.) 

History of Inventions, by P.er,kinan. 2 vols. ]2mo. tt/t! eacb. 
Bohn’s Libiaiy. (Bell & Daldy.) 

Waste Pioducts and Undeveloped Substances, by P. L. Simmonds. 
il/ - (llardwieko.) 

A Course of Technical, Industiial, and Tiado Education, by Br. 
J. Yeats, corajnising tlie liaw Materials of Commerce, Skilled 
Labour npjdicd to Production, Giowtli of Trade, and Modern 
Coniiiieice. (drown Hvo. .'■|/-caeh. (Virtue & t!o.) 

Serial Classifications of Tuulc I’lodncts, by M. Bcinardin, Curator 
(Conservateur) of the Industrial and Coniuieicial JIuseum of 
(he Maison do Melle, Lez-Gand, Belgique. 


Scientific Information. 

A.B.—Ale hero included Scientific Woiks likely to siqiply either 
diiect 'I’echnical Inlonnation conecining Industiial Piocesses, or 
Preparatory Information suited for the Introductory I’oilions of 
the various liandbooks and Manuals. Some of. the works are 
repeated from Lists 3, 4, ,~> and 0, to which reference may bo made 
for further additions. 

« 

A Handbook of Natuial Jdiilosojihy, by' I). Lardnor. If vols. 8vo. 
- each vol. (Lockwood.) 

Elements, of Natural I'ldlusojiliy, by C. Brooke. 8vo. 12/6 
(Churchills) 

An Elementary Treatise on Physics, by Pi of. Ganot; edited by 
Atkinson. Post 8vo. 1.3/- (Longmans'.) 

An Elementary 'J’roatisc on Natural Philosophy, by A. P. Hcschatiol; 
edited by J. H. Everett 4 parts. 8vo. 4/G each part. 
(Blackie & Song.) . 

Theoretical and Applied Mechanics, by Bichard Wormell. Foolsoap 
8vo. •!/- (Grcoinbridgc & Sons.) , 
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Element# of MoelmniBin, by T. M. Goodove. Small 8vo. d/C 
* (Long»naiiH.) 

Elementary Inlroduotinn te I’ractical Meohanios, by Jobn Twisdon. 

Cr. 8vo. 10/C '(^1 .on^manK.) • 

A JlaniiaJ of Aji^ilied Mcolianics, by Eankino. Post 8vo. 12/C 
(Griflin.) 

Maeliinory and jVlill'vorl-, b\ Eankine. 12/G (Griffin.) 

I’raclictd ll^draulicf, by Thos. Box. Post 8vo. 5/- (Spon.) 


Artificial Lisbting. (Orr's Circle of tlic Sciences.) 

(Uiomistry of Artificial Light, by Scofferii. 12mo. 1/0 (Griffin.) 

Chemibiry of Light, Heat, <fec., by Scoffern. 12mo. 3/- 

(Griffiii.) 

A Practical Treatise on Heat, by T Box. Or. 8vo. H/C 
Vonlilaiion, Warming, &c., by J). B. Koid. (Longmans.) 


The Elements of Chemistry, by' Prof. Graham. 2 vols. 40/- 
(Baillierc.y , 

Inorganic and Organic Chemistry, by C. L. Bloxam. 8vo. 16/- 
(Clmichills.) 

(hiemistry, by Brando .e Taylor. 12/C (Ilai'dwicko.) 

A Dictionary of Chemistry and the Allied Branches of other 
Sciences. Edited by Henry Watts. 5 vols. £7 3s. Sitjiplc- 
monts to ditto, £1 lls. M. each. 

A Cyelopajdia of Chemist* y, including the Applications of the 
Science to the Arts, 'iv B, Tlinm|)Son. (Griffin.) 

Chemisijy applied to Aim and Manufacturos, by Ur. Muspratt. 

2 vels. .Svo. C7/- (Mackenr'e.) 

Cheniical Technology, by Knipp, Eonald, and Biohardson. 
£1 ICs. • 

A Co^mctcial IlandVook of Chemical Analysis, by A. Normandy. 

Edited by 11. M. .Soad. (Lockwood.) 

A Supplement to the Phan... pceia, by d'h. Eedwsod. 22/- 
(Lougmaus.^ 

Precis de Chimie Industriclle it I’usage des Eoolea Industrielles, 
dcs Fabricants et dec Agricnlteurs; par A. Payen. 2 vols. 
* (Paris, 1851.) 

Traite di' Chimie Generalo, contonant les Applications a ITndu.stric, 
•a PAgrionlture, &c.; par Pelouze ot Freray. 

Traite de ChSmie appliqnoo aux Arts et Manufactures; par 
, Dumas. 
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Traito do Chimio Teoliniijnc ajipliquiie aiix Arts ot a I’lLdnstrio, 
a la Pharmacio ot a rAgricultiire ; p,ar Parntel. 3 vols. 

Inorganic Clieniistry, being Part II. of the Elements of Clicinistry, 
by W. A. Miller, bvo. 21/- (Longmans.) 

PTsofui Metals and tboir AIIo 3 's, by Dr. Ere. 7/(i (Ilon[ston.) 

Elements of Metalluigy, by J. A. Pliillip.s. 12/- (Griffi;.i.) 

A Practical Tniatise on Metallurgy, by Keil, adapted by W. tb'ookes 
and E. Uulirig. 3 V(ds. li t IDs. (Longmans.) 

Metallurgy, by J. Percy. 5 vola. 8vo. (Mniray.) 

The Motallnrgy of Iron, by II. Banerinann. 4/(1 

Electro - Metallurgy, by A. Watl. Weale’s Belies. 12mo. 2/- 
(Lockwood.) 

Galvano.-Plastic Maniinilations, by A. lioselenr. 8vo. 30/- 
(Pbiladelpbiu.) 

Organic Oliomistry, by Ily. Armstrong. Hvo. 3/C (Longmans’ 
Text Hooks of Science.) 

Organic Chemistry, being Pait III. of the Elements of Cliomistry, 
by W. A. Miller. 8vo. 24/- (Longmans.) 

Cantor Lecture.s on Fermentation, by A. W. Williamson. 1870. 
(Society' of Arte.) 

The Cbemistiy of Pood and Diet, by Hronner and Soollcrn. 12mo. 
I/C (Griffin.) 


Applications of Geology to Arts and Manufactures, by D. T. Anstod. 
12mo. 4/- (Allen.) 

The A'egctable Kingdom, by It. Hogg. Bvo. 7/C (Kent.) 
Systematic and .Economic liolany, by .1. II. I’alfoni-. Post Hvo. 

2/C (Collins’ Advanceil Science Scries.) 

Medical and Economic Botany', by John Lindicy. ]2ino. 6/- 
(Bradbury/ & Evans.) 

Profitable Plants, by T. C. Archer. Hvo. 5/- (Itoutledge.) 

A Cy'clopaidia of Agriculture. Edilcd by J. C. 'Morton. 2 vols. 

Large R VO. £3 Lis. (Blaekio & Sons.) ' ,, 

Guide to the Collection of Animal Products at the East London 
Musottni. Id. (S. K. M.) 

Technology. 

me iMDUBiRiAL Library, a series of cheap Trade Manuals, from 
I /- to 2/fi each. (Iloulston & Sons.) , 

Manuals analogous lo tho foregoing published by 11. Elliott, New 
Oxford Street. 
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EsoYci-OPiiBiE Rouet, a comproliensivo Series of Illustrated Trade 
Maumls, specially prcjiarcd by a Committee of Savants, anu 
pnblisbed at Ki.uot’s Libraiy, Hue ITimtefciiille, No. 12 Paris, 
and to bo bad at jiJaclotte’s, Kin}; Wiftiam Street, London. 

N.]!. -Jlio order of the following Hooks is coiiformablo to that of 
tbo'I’radcs’Analyses m iho next ('bapfei’,,^ which the explana¬ 
tion is givesi at p. 2 i‘ 9 , 

A Manual of Dyeing, bv James Napier. 7/G. 

A Handbook of Dyeing and t^alico Planting, by Wm. Crookes. 
(Loiigmans.) 

Manual of Colours and Dye Wares, by Slater. Post 8vo. 7/G 
(Loekwooif.) 

Aniline and its Derivatives, by M. Reimann. Ift/fi. (Longmans.) 
Complete Art of Brewing, by D. Booth. 8vo. 1/- S. D. I . K. 
(Simpkin.) 

A Practical Treatise on Brewing, by W. Black. 10/G (Imngmans.) 
Brovvories and Mailings. Construction and Machinery, by G. 

Scaniell. Royal Bvo. lb/~ (Pullarton.) 

On the Manufacture of Boot Root Sugar, by Wm. Crookes. 8vo. 
8/b ( Longmans.) 

Works ou Building, by Dobson. Wcalc’s Series (Virtue.) 

Practical Rules for the L .ilder and Young Student, by G. tj no. 
4to. 7/f! (Lockwood.) 

Seiemx) of Building, by Tarn. 8vo. 8/0 (Lockwood.) 

Examples of Building Con.structici., by lly. Lax Ion. 4 parts, 
each .50/-. 

Limes, Ceracnls, &c., by 0. R. Burnell. 12mr.. 1/0 (Virtue.) 
Building Construction, in mding Slone, Brick, Slate, Timber and 
Iron-work.* .Umior and Advanced Handbooks, by R. S. Burn. 
8vo. 2/- and 2/0 (Collin.s 1 

Brick and'I'ile-irniking. 12mo. 3 /- Wcalo’s Series. (Virtue.) 
Masonry atid Stone Cutting. 2/C Weale’s Scries. (Virtue.) 

Variods Works on tl •_ Application of Art to the Trades of Con¬ 
struction, by Elli.s A. Da’ D .n. (Cassells.) , 

Brief Chapters on British Carpentry, by Thos. Morris. 8vo. 6/6 
(Simpkin.) 

Caipenti y and Joinery, by Robinson and Tredgold. Wealo’s Series. 

^ 12mo. 1/G. j’lates to do. 4to. 4/6 (Lockwood.) jdfc 
Elementary Principles of Carpentry, by T. Tredgold; revisod^y 
«J. T. Hurst. Post 8vo. 18/- (Spon.) 

The Elomontaty Principles of Carp^try, by T. Tredgold; edited 
^ by P. Ikarlow." One largo vol. 4to. £2 2*. (Lockwood.) 
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The Carpenter and Joiner’s Assistant, by James Newlands. 4to. 

£3. (Blackie & Son.) • 

Tlie Carpenter, Joiner, &o., by J. Eiddlo, Folio. 45/- (Simphin.) 
Supplement to do. 22/- (SimpMn.) 

A Manual of Carpentry and Joinery, by S. T. Avcling. 12mo. 
2/C (Wamo.) 

Tho Cabinet-maker’s Design Book, by King. 4to. 21/- 

(Bohn.) 

Practices of Hand-turning, by Campin. Cr. 8vo. C/- 
Lathos and Turning, by Northoott. 8vo. 18/- (Longmans.) 
Patterns for Turning, by II. W. Elpliitistnne. 4to. 15/- 

(Murray.) 

Tuniiug and Mechanical Manipulation, by Ilolt/.apfull. 3 vols. 
8 VO. 50/- 

Geometric Turning, by H. S. Savory. 8vo. 21/- (Longmans.) 

A Practical Guide to House Decorating, by W. Sutherland. 12mo. 
2/C (Heywood.) 

Tho Grtiiner and Docoiator. (Brodio ic Middleton.) 

Sign Writing and Glass Embossing, by Jas. Callingham. Post 
8vo. 5/- (Simpkin.) 

Textile Fabrics, by Dr. Bock. 8vo. 31/C (Chapman & Hall.) 
Tho Cotton Manufacturer’s Assistant, by E. D. Foley. ]2mo. 1/6 
(Heywood.) 

Tho Embroiderer’s Book of Design, by F. Do la Motto. Ob. 8vo. 
2/6 (Lockwood.') 

An Enoyclopajdia of Domestic Economy, by Webster and Parkes. 
31/6 (Longmans.) 

Tho Economical Housekeeper, by J. IT. Walsh. 12mo. 15/- 
(Routledge.) 

Domestic Economy, by M. Donovan. 2 vols. 12mo. 7/ (Longmans.) 
On Food. 1/- 18mo. (Ca-ssells.) 

Common Salt. 1/G (S. P. C. K.) ^ 

Kudimentary Treatise on Coal and Coal Mining, by W. )V. Smyth. 

12mo. 4/(' (Lockwood.) ' ' 

Gas Works, by Hughes. 3/- W''6ale’s Series. 

Moulder’s and Founder’s Pocket Guide, by Overman. 4/6 
Modem Workshop Practice, by Winton. 3/- (Hock wood.) 

The Operative Mechanic, by Nicholson. 8vo. 10/6 (Bohn.) 
Works for Engineer's, Assistants and Mechanics, by Templeton. 
Ifinstrated Handbook of Machinery and Ironwork, by Applefiy. 
8vo. 12/6 (Spon.) 

Cycloptedia of Machine and Hand Tools, by Eankina. In 25 parts, 
each 2/ (Mackenzie.) 
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Treatise* on Mills and Millwork, by Sir Win. Fairbairn. 2 vols. 

• f 1 la*. 

Tlio Miller, Millwn';j;lit and Engineer, by Fallett. 12/- 
Tlie Engineei’s (Jiiicto Jloni , byAinsley. ]%iny 8vo. 0/- (Philip.) 
The Engi^oor’s Ibindboolc, explaining the I’rincipleH which should 
guidis the young Engineer in the Construction of Machinery, 
by C. S. Eoiviides. - (Longmans.) 

Tim Er^inter and Machinist’s Assistant. 2 vols. Imperial quarto. 
£4 4,<i. (Blaoliie A Son.) 

UBofiil Information for Engineers, by Sir M’m. Fairbairn. 3 vols. 
Cr. 8vo. :!)/(> (Longmans.) 

A Piaetic.ll Treatise on Mechanical Engineering, by Campin. 8vo. 
12/- (Lofckwood.) 

1'ho Mechanician and Con.structor for Engineers, by Cameron 
Knight. 52/C‘ 

Tliecry of the Slcain Engine, iiy Ee Pambour. 12/- 
'I’ho Steam Engine, by Dr. Lardncr. (Weiile’s Series.) (Strahan.) 
A Treatise on (i.e Steam Engine, by J. Bourne. £2 28. (Long- 
mai'.e) 

Manual of the Steam Engine and other Prime Movers, by llankinc. 

■ Post 8vo. 12/(5 (Criffln.) 

The Engine Boom, by Ainsley. ]2mo. 3/(5 (Philip.) 

'J'he Marino Steam Engi''.;, by T. J. Main and T. Brown. 12/G 
(Longmans.) 

The High Pressure Steam Engine, by E. Alban ; edited by Dr. 

Pole. 8vo. !()/() (LockweeiL) 

The Ijocomotivo Engine, by Do Pambour. 18/- 
Distory and Progress ol iho Telegraph, by It. Sabine. Weale’s 
Series. 12rao. 3/- /Lockivo'd.) 

Handbook of die Telegraph, by E. Bond. Woale’s Series. 12mo. 
1/t! (Lockwood.) 

A Handbook of ^’raotical Telegraphy, by 11. S. Culley. 8vo. IG/- 
(Longmans.) , 

Optir*,'Theoretical and Practical, by B. Nugent. Post 8vo. 6/- 
(Stiaban.) ^ 

Photographic Optics, by Van Monoklioven. Cr. 8vo. 7/G (Hard- 
wicke.) * 

Principles and Practice of Pliotography, by J. iluglics. 12mo. 1/- 
(Simpkin.) 

A Manual of Photographic Chemistry, by T. F. Hardwick. Fools¬ 
cap 8 VO. 7/6 (Clmrchills.) 

Private 'Book ,of Useful Alloys for Goldsmiths, by J. E. Collins. 
IGmo. 3/G ^Hotten.) 
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EXAMPLES OF ILLUSTRATIONS, 

OF VAltlOlIS KINDS AVAIL.\BLE FOK LECTUnKS ON SCIEN¬ 
TIFIC AND INDITSTEIAL SIIIS.IECTS, OU WHICH MAY 
SEKVE TO SDGGEST THE PEODUCTION OF ArPKOrKlATE 
SERIES.(1) 

Dingrmm, §'c. 

I)iiigr.mis of tho Working Mon’s E<lu(!ationiil Union (”28 I’.'ilcr- 
n<ister How, E.C.). They arc of largo dimonsionB, and 
coarsely but effectively printed on calico, and gronped in sots 


including the following :— 






£ 

8. 

d. 

Tho Mechanical Powers 

3 diagi-ams, per sot 

0 

9 

0 

'The Steam Engine 

9 

do. 

do. 

1 

7 

0 

Cetdogy . 

15 

do. 

do. 

2 

5 

0 

Coal Mining . 

10 

do. 

do. 

1 

10 

0 

Physiology in relation to 







Roalth . 

10 

do. 

do. 

1 

10 

0 

The Human Eye and 







Telescope. 

0 

do. 

do. 

0 

18 

0 

Physiology of tho Foot 

5 

do. 

do. 

f) 

15 

0 


Diagram.^ of various sizes illustrating tlic several brandies of 
Science, Published by lloynold.s, 174 Strand. The execution 
is good, and many of the largei ones, sold at 5/- and 10/- each, 
are available for Technical Training. 

Diagrams of Machinery, somewhat similar to those of the foregoing 
publisher, aro issued at Paris under official authority, and may 
bo had of llachctte. King William Street, Strand., who also 
sujiplies various sheets of Trade Illustrations for Piimary 
■Instruction. 

The Edinburgh and London firms of Keith Johnston & Co., and 
Chambers & Co., publish well-executed Diagrams in Physio¬ 
logy, and Science generally. Many objects being mostly 
united on one sheet, these diagrams aro better adapted for 
Class teaching than for Lecture puriiosos. 

(1) The chief motive for placing hero the present List instead of in¬ 
serting it at tho end of Sect. 5 is that it includes materials for facilitating 
Technical as well as Scientific Instruction. 
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Day’ N ]’l^.siol()gioal DiagraniB, life size, in illustration of Marshall’s 
• I’hysiologioal Work, 0 (h;u]iv the first rank in 2 iro(luctions of 
this kind. Prioo for tlio series ofclev'en sheets, mounted on 
rollers and varni- end. ,l 11 lls. • 

Among the Educational lengianis piiblishod under the authority 
' of thtf Science and Art J toiiartmcnt by Messrs. Chapman & Hall, 
those most doscr .iig of notice in connei Hon with the jiroposed 
■ Sy.stouvofjmpid ir lusirnetion, an- jK.liaps llenslow’s Botanical 
I nj rattci'son’s Zoological lllustrationB.(l) 

Among the Illustraiiiin.! puhlisl";d by the Society for Promoting 
Christian Knowh Ige, Great (jneen Street, Bondon, may be 
mentioned 1ho.se of Structural Botany, Poisonous Plants, and 
Psefid Aniirials. 

Barfoot & (’o., 295 Strand, 6ucce.ssors to D.irton & Hodge, publish 
a ■variety of cheap Diagrams for Prima.y Schools, many of 
■which illustrate Economic and Industrial Subjects. 

Among the imblicatioii.s by Messrs. Groombridgo and Sons, Pater¬ 
noster How, are Tegetmeier’s Diagrams and Tablets for Schools. 
Among the Educational Hopositories well dosciving of a visit may 
be montioned that of A. N. Myers, 15 Berners Street, Oxford 
Street, which is rendered particularly interesting hy an influx 
of educational jirints, models, &o., from various parts of the 
Gontiuent, aud especially f ■ im Germany. 

A Scries of 20 Wall sheets illustrating Natural History, with 
si'ccimons, hy A. Boucard. (Murhy.) 

The Ahhc Moigno, well known tor his exertions in furtherance of 
Popnlar ln.struction, has used with advantty o . the Magic 
Lantern with its laf'^st imjnoveraonts. A comjirohonsive 
Catalogue of Slides, nrepared for the jnirposo and sold by 
MM. Molteni. 44 rue du Chateau d’Eau, Paris, may be con¬ 
sulted at the 'J'wiekenh,am Bcom-’nie Museum.® Here also may 
bo inspected examples of ti..; prints prepared hy M. Charles 
Buis, the eitbghloned Seeret '”7 of the Belgian Educational 
Bpiigfte, and which are distributed freely to the audiences at 
his Lectures on Decorative Art as an appropriate moans of 
ensuring last ing imprejsio.... • 

(1) A series of Botanical Illustrations by Prof. Oliver has just been 
brongbt out by the same Publishers. 

(2) Photograidiic a .d other Educational Slides aro a'so extensively pre- 
pifred hy Messrs. Cliilde aud Douboii, Wholesale Manufacturers, 3 Edith 
drove, West Brompton, S.W. 
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Apparatus and Chemicals. , ' 

It may bo convenient to tlio organizers of Provincial Institutes 
to have tlie following fnlilrosscs of Finns mostly known to mo 
through satisfactory personal experience, and whose Catalogues may 
bo obtained hy Post. 

Elliott Brothers, Mathoinntjcal Instrument Makers, 440 West Strand. 
Negretti and Zamhra, Ilolhorn Viaduct, E.C., New Eneyelopaidic 
Catalogue of Philosophic Appaialns with 1100 Engravings. 
Iloyal 8vo. li/G. 

J. J. GrifiSn and Sons, Clicmical .and Philo.sophIe.al In.stiument 
Makers, 22 Garrick St., W.C. P.osido specaal Catalognes, this 
Firm publishes Illustrated Volumes on “ Scicntitic Handicraft.” 
M. Jackson, 0.5 Barbican, E.G. Manufacturer and Irrriroitcr of 
Scientific Apparatus and Chemicals. Atnorrg the Catalogues 
(jf this Firm, is one describing 38 distinct sets of cheap educa¬ 
tional Apparatus, mostly ohomical. 

Towrrson and Mercer, late Jacksorr and Towtrson, Wholoralo and 
Export Dealers in ycientific Apparatus and Chemicals. Labora¬ 
tory, 8!) Brbhopsg,ate St. E.C. 

Poths, Haas, atrd Soitrplo, 23 Bevi.s Jfaiks, St. Mai’y Axe, E.(h 
Inrportoi'B of Chemical Appliances, &c. 

Ilopkin and Williams, 10 Cross St., Hatton Garden, E.(!. Manu- 
factrrrers' of Clietrricals of every description, irrcluding the 
most recent pi'oduets. 

Homy llarnes, ;!8 Iiong Acre, W.C., and Messr s. Skilbeok I’rothers, 
202 Upper Thanres St., E.C. Supply all Chemicals conrrec ted 
with the Dyeing Trade. 

C. W. Noble, 1,3 Janies Street, Covent Garden, W.C. Vanrish 
and Colour Manufactrrrer, dealer in all varieties of Gums and 
llesins, 

James E. Gregory, Mineralogist and Geologist, 15 Eussell St., 
Covent Garden, W.C. Supplies Editealiornd sets. 

Mottershcad and Co., 1 Market Place, arrd St. M.aiy’s Gate, Man¬ 
chester. Chemical Iiaboratory Furnishers. 

James Woolley, Sons, and Co., (!!l Market St., Manahester. 

■ Chemical Laboratory Ertrnishers. 

[Iho above two Firms deliver all orders exceeding £2 
free to any Kailway Station in Eirglaird.] 

A Catalogue of Apparatus for Instruction in Geology, I'hysiology, 
&c., has been issued under the authority of tire Soieneo De¬ 
partment, by Mosers. Chapman & Hall. 

Various devices for the production of cheap but serviceable 
home-made Apparatus for Scientific Lectures may bo inspeofed 
at the Twickenham Economic Museum. 
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’section 7-the examinations. 

B(Toro ])r()ce(i(l!ns!^ to consider tlie essential features 
of tljo i)roposed System of Tcclinieal Examinations, let 
us dispose of one or two questions wliieli stand in the 
way. 

Mention lias been made of an impr'^ssion wliicli for¬ 
merly prevailed as to the difficulty of testing tliat 
manu.al dexterity, and those practical ahilitics, which 
con.,titute so important a portion of an Artisan’s in¬ 
dustrial worth. Now independently of the answer 
afforded by the Society af Arts’ special examinations in 
Art Workmanship, by the competitions for the Whit¬ 
worth Scholarships, and by the trials of skill recently 
organized by the (iity Companies of Turners and 
Paper Stainers, the number of ITandicrafts to which a 
combination of intellectual and manual Examinations 
may be applied, is shown to be very corapreherndvc by 
the experience of the o'.. German G uilds, adverted to in 
my “Letters on Nassau.’’ Ye* even they had seldom 
at their disjm^al any facilii'os comparahle to those 
proposed .to be afforded by the Atelien of the Central 
Techmeal •Universi'.y, and of the affiliated Provincial 
Universities. — Nevertheio;..- there ’are undoubtedly 
many Industrial Employments in which the skill of 
the Workman can only be manifested amid the re- 
soiwces of a regular Factory; but hwe an expedient 
suggests itself, of which the eligibility is guaranteed by 
its having been adopted in Major Donnelly’s scheme of 
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Technical Examinations, now being applied by the 
Society of Arts to the Industries represente,d at the 
International Exhibitions. It consists in requiring 
the Artisan to produce a Certificate of efficiency signed 
by liis Employers.^*) 

A much more serious obstacle is the difficulty which 
a considerable proportion of the Industrial Population 
experience in expressing even ordinary thoughts and 
incidents in writing; so that it would in many cases be' 
hopeless to expect them to convey to paper in the time 
and under the restrictions of an Examination, a legible, 
intelligible and not altogether uncouth exposition of 
their knowledge. This difficulty which will not be 
satisfactorily overcome till Primary Education connects 
mental training with the management of the pen, varies 
according to circumstances independent of scientific or 
technical attainments, of which it often falsifies the 
appreciation, and I fear that among the lower range of 
Candidates, it will in numerous instances prove so 
serious, that recourse must, at all events for some years 
to come, be bad at the discretion of the Examiners, to 
wal instead of nriften tests. This is one of those 
points on which the proposed Scheme must for a time 
be worked tentatively, before it can .settle .into a definite 
groove. 

The deficiency of educational culture which in 
extreme cases will altogether preclude thd i(,|ea of 
demanding from Working Class Candidates written 
expositions of their knowledge, would in far more 
numerous instances, engender diffidence and disinclina¬ 
tion to enter the lists, or raise perplexity and confusion 
in the way of thSir success, if they could not be afforded 

( 1 ) See the Programme of Technological Examinations issued'by the 
Society of Arts. 
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from tlx; beginning of tlieir studies, a clear perception 
df what,their Examinations are to be. That this may 
be done both safely nrul effectively the “ open-handed 
Method” described in the preceding Chapter, and 
which M' equally applicable to Conipetential and to 
Conipetitm Examiiuitions, has I believe been sufficiently 
ostablivlied *, nor do I indeed sec any other means likely 
to be found so saiisffictorv- for securing, if not in the 
Superior, at all evciits in the Minor and Major Examina¬ 
tions of the proposed System, that uniformity and per¬ 
manency of standards without wbicii its verdicts would 
be fallacious, and its Certificates would soon fall to 
the ground. — Assuming then the adoption of the 
method in question, and recapitulating in connection 
with it the measures concerning Cui'ricula, Text 
Rooks, and the like, proposed to be carried out by 
the Board of Instruction of the Central Technical 
Univcr.sity, we see that Board entrusted with a line 
ol' operations which may be summarised as follows :— 


a. —To prepare in detail a thoroughly well-considered 
plan, or CruKicunuM, of the Course of Studies to bo 
prescribed for each Pescription and Criade of Students.^) 

b. — To siipervise the preparation by competent 
Authov.s and Artiste, and the publication with appro¬ 
priate Ulnstiations at, or in S'>me cases under cost price, 
of thg 'l>xt Rooks wdiich have been described as neces¬ 
sary for imparting the sc’entific, technical, or other 
attainments included in the Curricula; such publica¬ 
tions to be conspicuous for unity of puiqjose and mutual 
adaptation, and : t the same time to be in every respect 
suited to the prevailing educational status of the 

(1) Suggestive indications for facilitating this task will be found in the 
next Chapter. 


S 
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Students for whom they are designed, as well to the 
convenience of the respective Professors. , 

e. —To arrange for periodical revisions of the (’ur- 
ricula and Text Books, the latter receiving any re¬ 
quired Supplements, and being re-edited froni time to 
time, say every three years. 

d. —Besides the General Programme or Synopsis of 
Examinations in the yearly Calendar, to publi.sh a 
Special Programme for each Examination or group of 
Examinations, giving in detail the Ciiuinoui.i'M or 
Sti.i.abus of the knowledge required, witli indications 
of the Text Books atid other facilities available, ;ind 
moreover including a Questionary, or full enumeration 
of the Questions liable to be asked. 

e. —The preparation of the Questionaries, and their 
use by the Examiners,'to be mutatis mutandis, as de¬ 
scribed in Chapter III., Section 5. 

/.—It is desirable to carry out to the fullest extent in 
a spirit of courtesy towards Students of every Degree, 
the practice of publishing freely, and without any un¬ 
necessary delay, the number of Marks obtained in each 
Sulyect by every successful Candidate, and of sujqdying 
similar data to unsuccessful Candidates if desired. 


The subject of MATRicTJLATroN Ei^Xminations to 
precede the admission of Artisans as regula.r Students 
at the Central or Provincial Technical Universities, is 
one of those which must be dealt with tentatively, and 
according to circumstances. 

The Time required for the Examinations of various 
kinds and-degrees may, like many other points of prac¬ 
tical detail, be left for the present an opeii question. It 
would however be probably not far from the mark to 
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issumb^firstly, that as at tlie London University, each 
Examination Day will have two sittings of three hours 
xach, say from if* to I, and fiouu3 to 6; secondly, 
that Subject Kxamina:ions will mostly involve only 
;wo sittings; thiiil'y, that Minor Trade Examinations 
ivill probably oeeipy n an average three to four 
dttiiigs, and corn sponding Major Examinations six to 
len sittings; fourilny, that Tests of Manual Shill must 
ic reckrned ajiart fruni these computations/^) 

It would he premature to attempt determining to 
what extent Minor blxamination.-. may he held by 
leb'gation at District Colleges, and Major and Superior 
auos similarly at Provincial or Colonial Universities, or 
:iii the other hand how far the system of centralization 
adopted by the Society of Arts and at South Ken¬ 
sington, may he found apjilicahle. One thing how¬ 
ever will b(‘ essentia] in all Examinations held by or 
under the autiiority uf tin Central Technical Univer¬ 
sity, namely, that concerted action should everywhere 
prevail, and that in all matters relating to the Valua¬ 
tion of Attainments, and Awtudnig of Cerl ficates, the 
Examiners themselves should heartily co-operate in 
establishing and maiul,/ ing rnefxTTivXESS OP prtncjpm, 
and UNiPOKMT'l’y of STANUAuns 


( 1 ) Tho moie iri-vliiirc.l Kliwlfliits iivi llie more comprehensive will bo 
their knowloii'e of each Subject; Imt in onlcr to prevent too much time 
lieing taken up with Maj-r Examinations, two measures may be resorted 
t,o’—Tho one already mentioneft co"-' N in the use of Blank qf Skeleton 
Forms for being filled up, a ))lan wmcb, in passing, 1 may suggest to be 
susooptiblo of useful*adoption in ordinary Chemical, Botanical, and oiiior 
Examinations; the other is to increase tlio number of Questions in each 
Subject giv. u in tho Qo^stiouar' without increasing the numbci asked 
at tiie Examination, and thus ])ropor< ionately to diminish tho range of 
knowledge embraced by each Question. Moreover it must bo romemherot 
that Major Candidates need not l )0 examined again in a Subject in which 
their Minor Certifiilato shows that they have already satisfactorily passed. 


s 2 
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Students for whom they are designed, as well to the 
convenience of the respective Professors. , 

e. —To arrange for periodical revisions of the (’ur- 
ricula and Text Books, the latter receiving any re¬ 
quired Supplements, and being re-edited froni time to 
time, say every three years. 

d. —Besides the General Programme or Synopsis of 
Examinations in the yearly Calendar, to publi.sh a 
Special Programme for each Examination or group of 
Examinations, giving in detail the Ciiuinoui.i'M or 
Sti.i.abus of the knowledge required, witli indications 
of the Text Books atid other facilities available, ;ind 
moreover including a Questionary, or full enumeration 
of the Questions liable to be asked. 

e. —The preparation of the Questionaries, and their 
use by the Examiners,'to be mutatis mutandis, as de¬ 
scribed in Chapter III., Section 5. 

/.—It is desirable to carry out to the fullest extent in 
a spirit of courtesy towards Students of every Degree, 
the practice of publishing freely, and without any un¬ 
necessary delay, the number of Marks obtained in each 
Sulyect by every successful Candidate, and of sujqdying 
similar data to unsuccessful Candidates if desired. 


The subject of MATRicTJLATroN Ei^Xminations to 
precede the admission of Artisans as regula.r Students 
at the Central or Provincial Technical Universities, is 
one of those which must be dealt with tentatively, and 
according to circumstances. 

The Time required for the Examinations of various 
kinds and-degrees may, like many other points of prac¬ 
tical detail, be left for the present an opeii question. It 
would however be probably not far from the mark to 
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* t Preliminary AUainments. 

Under tliis title are- iiududed l{e?idin|r, Writing, and 
Aritlimetic, wIm'-Ii will nor lie mentioned either in the 
fiketclics' of Trad' - Uii licnla, or among the Detached 
Siihjccjts rocomij,.;,ndod I’or disiinct .study, inasmuch as 
they can ho sufiiciently compassed hy the I’ollowing 
general rules: — 

Isily. Even Minor Candidates will ultimately be ex¬ 
pected to he able to read well enough for improving 
from hooks what they learn through oral teaching, and 
to write well enough foi' undergoing an Examination 
in the ordinary way. In the meantime, some allowance 
may (as mentioned in the preceding Cha])i,er) he neces¬ 
sary for mooting existing igncfrance; but nothing had 
better he determined till necessity occurs. In order that 
full advantage may he der'ved from the rapid improve¬ 
ment that may bo expected from the working of the 
Education Act. 

2ndly. Major Candidates m.iy without exception be 
expected not only to "ead perfectly well for purposes 
of study, and to vvri;. -ufRcit-ntly well for purposes of 
Examination; but also to understand Arithmetie suffi¬ 
ciently for the keeping of such accounts as their re¬ 
spective Traile.s may requirv. 

3rdly. .Candidates at Superior Ei^aminations will he 
expected not merely to ' 'le a fair hand, but to add 
a certain refinement of style to grammatical accuracy 
in the expression of their ideas. The knowledge of 
Arithmetic and Dook-keeping which the}- should pos¬ 
sess, will depend on the nature of the position to which 
they aspire. 

4thly. Under* “Preliminary Attainments” are not 
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included the higher or more technical kinds pf Com¬ 
mercial and Financial Accounts, respecting ^vllich d^io 
provision will be made. 

Studies for Subject Certificates. , 

The imparting of Instruction, the liolding of Ex¬ 
aminations, and the awarding of Prizes in I)kta(’IIEI) 
SiJiUECTS to Students of Ca'I'kooky C, will constitute 
only a secondary and auxili.ary department of the ope¬ 
rations of the proposed System, and oinvof which the 
development must to a considcrahle extent he guided 
by circumstances. The working details should however 
be devised, as much as possible, in conformity with 
tho.so adopted in respect of Category B Students, and 
at the same time atteiition should be i)aid to the fol¬ 
lowing considerations 

Istly. Detached Subjects should not be taken up at 
the commencement of operations, unless tliey either ai'c 
of sufficient importance to warrant the expectation of a 
large concourse of Candidates, or form ]jart of Courses 
of Instruction subserving other purposes at the same 
time. As ’’egards the latter point, evervtliing will be 
done both in the arrangement of the Text Books, and 
in the organization of the classes, for enabling Students 
whose Pursuits are ultimately divergent, to learn to¬ 
gether what they want in common. ' 

'2ndlys So great is the importance of inducing the 
industrial classes to establish their Knowledge, what¬ 
ever it may be, on a broad and sound scientific basis, 
that it will be advisable to require that every Candidate 
for a Subject Examination, should first pass an Exami¬ 
nation in the Standard Course of Gonyral Scientific 
Foundation, unless he can show by the jiossession of a 
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Trade ,t)ertificato or otherwise, tliat he has already 
passed ?hie.(^) By this precaution if the Student takes 
up only one Sulseol, it will not he too isolated in his 
mind, and if ho take up two or more Subjects, there 
will always Ijo a common basis to connect as well as 
■sujiport them.-' It \vill probably be convenient to have 
Ma jor and Minor Subject hixaminations, and only to 
, refpiire of Minor Candidates that they should possess 
a Grade 1 of General Scientific Foundation, whilst a 
Major Candulatc will be rev[uired to possess a Grade 2, 
either of the whole, or at all events of the first 
Division. 

The following are a few examples selected to illus¬ 
trate the sort of easy Subjects for which it may be 
expedient to offer Minor Certdficates.t®) As a general 
rule, if a given Subject cannot well be understood 
without the jnevious knowledge of some other one, 
that Preparatory Subject must be taken first, in addi¬ 
tion to the indispensable Grade 1 of G. S. F.(®) 

ft.—Grade 2 of Chomistry, or of .my other department of the 
Klcuioiitary Division of tlie Standard Course, suited for being useful 
by iUolf, or for serving as preparation to any of the subjects indi¬ 
cated under the following ’ -adiug., - 

6.--A Subjoet, Group of Subjects or Department, selected from the 

(1) The rule of an obligatory Gei 'iral Scientific Foundation, which will 

be seen to pro rail l.(|■lally in refereofo to Category B Students, is on a 
small scale a measure analogous to that whiejh 1ms boon adopted with 
such |nod Besults by I'k, London University, in instituting its Matricula¬ 
tion Examination. , 

(2) It must always be rememberod that the selection is to bo strictly 
governed by thchiatnro of the calling in view, or to quote the advice 
given by the Bishop of Exeter in distributing prizes to the Evening 
Classes at Bristol ■ Oct. 'S, m72, the Students should “choose some 
‘Wstudy which in some way or other would bo bound up with their own 
“ occupation, and that they would constantly come across in the wort 
“ th«y had to do.” 

% Those inifials will bo frequently used for convenience sake in lieu of 
the lengthy (xprossion " General Scientific Foundation.” 
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Applied Division of Grade 2 of the Standard Course. Tlje general 
rule given above, will frequently apply to subjects of thra descrip¬ 
tion. Thus for example, any Department of an essentially 
cbcmioal character, must be preceded by a Grade 2 of Inorganic or 
Organic Chemistry, or of both. 

c. —A portion selected either from the .Junior or from the jidvanoed 
Cyclopmdia, and embracing the history of a single material (say 
Silk), or the account of some Technical Process, useful to many, 
though not of sufficient magnitude to constitute, a trade by itself. 
The above rule respecting Introductory or Preparatory Subjects, 
must not bo foi'gotton; many subjects will succeed best if preceded 
by a double introduction, supplied by h as well as a. 

d. — Mechanism, as taught by some popular Worlt suited to serve 
as Text Book.(l) This Subject and others of an analogous kind, 
should be preceded by Grade 2 of the part of Mechanical Physics 
relating to the Mechanical Powers. 

e. —Chuomatics, as defined in the previous Chapter, Sections 
2 and 4. To be preceded by Grade 2 of the part, of Chemical 
Physics relating to Light. 

/.—Metalluiigy. To bo jireceded by Grade 2 of Inorganic 
Chemistry, of which it must adopt thtS level .(2) 

g. —CoMMEiioiAL Arithmetic and Book-keeitno. 

h. —Grade 2 of Mensuration, as explained in Section 4 of the 
preceding Chapter, taking as Text Book Todhunter’s ‘ Mensuration 
for Beginners.’ 

i. —An analogous Grade of either Geometry, Algebra, or Trigo¬ 
nometry, taking as Text Books appropriate portions of the re¬ 
spective Handbooks •• for Beginners,” by Todhunter. 

Most of tlie foregoing Subjects may be rendered 
suitable for Major Students, by simply raising the 
Foundation and all additional knowledge of a pre¬ 
paratory character, one Grade, and taking the Technical 
Knowled.ge from the “ Advanced,” instead of from'^the 
“ Junior Oyclopsedia.” 

Many other Subjects will suggest themselves, either 

(1) The small book liy Thomas Tate, entitled the ‘ Elements ,of 
Mechanism,' appears to be suitable for a Minor Candidate, whilst a Major 
Candidate would take tho work of the same title by T. M. Goodevc, M.A. 

(2) Candidates for higher Grades would bo referred 'to tho School of 
Mines. 
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by tbe' light of Fcience, have led to far m )re sanguine 
anticijmtions of tlio achievements of a Central Uni¬ 
versity than arc T cely evei- to he realized, io,say nothing 
of realizing then at ; first onset. Prudent hogin- 
nings ptill best se> i”' penianamt success. The first 
• operations must necessarily ht. moie or les'" tentative, 
and rts the tide ol'onhlie opinion will be much influenced 
by their results, a careful selection must deieriniue, even 
in Cat(;gory E, the Standard Tra<les that mo.st deserve 
an honciuralilo preference for the inauguration of the 
System. But at the same time vc must fiiithfully ob¬ 
serve the principle of thoughtfully idanning from the 
beginning, the sclieme of future devcloi)ments, in order 
that each of these in its due season may spontaneously 
take its place in the symmetrical growth of the System. 
Por 1,1.is purpose the iufinitolj' diversified and more or 
less urgent demands for intellectual furtherance on the 
]>art of the various Industrial and Commercial Occu¬ 
pations, must he scrutinized and classified, and a propisr 
])rovision ajipointed for each. To acc(.)mplish this defi¬ 
nitively must he reserved fui (he Insti'iictional Board 
of tlu! proposed Central Teclinical University, hut any 
data tending to huai' tlu ground for so laborious a 
task, will doubtless prove acceptable, and may serve in 
the meanfimo to insj)irt' confidence in the practical 
working of the Systein, ' ■■ is for supi)lying such data 
that? the. ju'esent Chapter will he mainly devoted to a 
review of the ludustri'' Ilange from the sfauidpoint of 
the proposed* University. Such however has been the 
rapid progress of civilization within the present cen¬ 
tury, and sucii in consequence the luxuriant growth 
of our wants, and of the efforts to meet them, that to^ 
attempt anything like an exhaustive review, even of 
those Industries which are of a comparatively perma- 
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nent and-well-defined character, .-would. be tedidus'and 
confusing. The Analyses of a few Representative Occu¬ 
pations, or groups of Occupations, will produce clearer 
impressions, and afford better guidance fpr a judicious 
selection of those to whicli, as above stated, w'e should 
first offer a helping hand. As the educational ma¬ 
chinery of the Central Techi\ical University becomes 
perfected, and jmblic confidence in its management 
becomes confirmed, the sphere of its operations will 
acquire spontaneous extension. 

The plan will be adopted of interweaving with the 
special remarks suggested by the requirements of each 
Trade or Group of Trades, sucli general observations' 
as are prompted by tlie occasion. They will thus be 
better understood, and seem less formal than if collected 
by themselves. ^ 

Wherever practicable, the Article will be concluded 
with a condensed Summary showing approximately at 
a glance the leading attainments and sources of in¬ 
struction proposed for the respective Candidates for 
a Minor Certificate, for a Major Certificate, and where 
there is occasion, for a Diploma of Excellence. 

The outlines of Courses of Studies thus given, are 
but suggestive and provisional, forming -at the best 
only an imperfect sketch to be completed in detail by 
the official Curricula or Syllabuses, whilst' the degree of 
comprehensiveness and standard of difficulty qI' the re¬ 
spective Examinations, will be further defined and made 
patent by the permanent Plxamination Questionaries of 
which the plan has been explained. All selections and 
apportionments of matter can be carried into effect with 
^comparative ease, through the use of these Syllabuses 
and Questionaries, which will serve to the Students as 
guiding threads rough the Labyrinth of Knowledge. 
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Order of Trades and Occupations. 

'After various trials, I have been induced to adopt 
tlie plan of taking first a few highly scientific Indus¬ 
tries,. forming convenient types for comparison, and 
favouring the discussion of various difficulties to be 
‘ overcome; and then to jmvsue the order suggested by 
the Syllabus of the Second or Apjdied Division of 
General Scientific Foundation given in Chapter IV., 
Section 1. 

♦ 

Order in which the Attainments will he Considered. 

The order of the remarks • concerning the various 
instructional requiremc'nts of each Trade, will as far as 
practicable be that indicated by the following six 
Questions, which the persons entrusted with preparing 
the Official Curricula will be supposed to ask them¬ 
selves. 


Preparatory Knowledge. 

a. —Wha* Grades of General Scientific Founda¬ 
tion, ought the Students of different degrees in tlie 
Trade under coi.sideratjon, +o possess? 

As previously stated, no Certificate of Competency 
in any Trade or Subjeef "• ill bo granted to a Candidate, 
even for a Minor Certificate, who does not .show proof 
at the Examination, of satisfactorily possessing at least 
the minimum of General Scientific Knowledge de¬ 
scribed as Grade 1 of this Collective Range. Major^ 
Cabdidates ,will mostly be required to possess Grade 2, 
and Candidates for a Diploma of Excq^ence, Grade 3. 
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h .—Wliat Special Scientific or Mathe^tical 
Prepakation is required for understanding the Tech¬ 
nology of the Trade /aider consideration ? 

It will he found that in many cases ihis object will 
ho best met by '[mshing forward one (Irado •beyond 
the rest of tlic General Scientific Foundation, either- 
tlio whole or a part of (diemistry, or some branch of 
Pliysics, or some Uejiartmcnt of the Second Divi.sion 
whicli is .specially devised for siqqdying links lietween 
Facts and Ajqdications, Princijiles and Practice. In 
some cases however, Supplementary Scientific Snb- 
jeets, such as Mechanism or Metallurgy, will bo indi¬ 
cated, and more frequently Mathematical ones, such as 
Mensuration or Advanced Arithmetic. 

c. —What vViiTLSTic Abilities arc required by the 
'I’rade under considcratio'n ? 

As fai' as Drawing is concerned, the answer to this 
question may be reduced to a general rule, wliich 
except as regards Occupations in which artistic at¬ 
tainments hav’o a prominent part to perform, may 
almost dispense with adverting to them in tlie Trades’ 
Analyses, viz. Every Minor Candidate whoso d’rade 
requires that he should wmrk from a drawn Pattern or 
Design, should sufficiently understand Drawings to do 
sOjt^l £fnd every Major Candidate of sucli Trade should 
bo competent to draw a Pattern suited for being worked 
from. —llesjiccting Candida tes for a Diploma of Excel¬ 
lence, it is not easy to frame a rule. There are for 
instance. Artistic Industries in which a* penson com¬ 
petent through superior mental abilities and refined 
taste to direct others, need not be so clever at perfonq- 

‘ (1) See No. 1 of tho five stages of artistic ability descriliod in Section 4 

of the preceding Chapter. ' 

(2) See No. 2 of thQ,stegos ahovo referred to. 
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ing certain parts of tl manual w irk, as some of liis 
sflbordi\itos. 

. It must lie borne in mind tiia t yidependently of tbe 
amount of j\ri inlnn nt to tim several Trades, it is 
]ir(ipose4 to iavoin any birtlier artis*!/ proficiency of a 
^iractical tendonev, ,ni I especia'Iy to foster tke develop¬ 
ment "of inventi\o genius, taking advaiitag(‘ of tlie 
facilities offered (or tliat rjioSO liy the sjste’u of Art 
Instrucdon centred ai riontli Kensington. 

AiiTiK'rio yASTi'i, ajiart from Artistic Abilities, will 
not nnfre(|Uently be jireseribed. Its importance and 
ilio best moans for ils promotion have been suflicienlly 
ad\ei'ted to in Section 1 of the jireceding Chapter, to 
which reference may also bo made respecting Crino- 
MATics, or tbe Lav s of Coi.oi'U, that will be occasionally 
mentioned in tbe. Analyses of Trades whose connection 
with Art rests ratlu'r on Harmony of Colour than on 
Elega.ijce of Design. 


Technical Knowledge. 

d .—Yfhat useful insight into the Resotjeces of the 
Trade under considcia ion, ciin be appropriately con¬ 
veyed in a ^icnlific review of the Shop, Atclic^ or 
Factory, embracing its (dotiotruction, its special adapta¬ 
tions of^Motive Power, iU Appliances and Tools of 
every kind, and e‘ ; ccially the Materials emjdoyed? 

It has often been urge ; s an objection to any com¬ 
prehensive plan of Technical Instruction, that many 
Industries can only bo carried on with an amount of 
extensive as wen as expensive paraphernalia, which it 
would be neither practicable nor dcsirjxblo to shotv in • 
actu&l operation in an cducatiomil Institution. But it 
must be remembered that our future Professors, in 
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describing the appliances and processes proper to each 
Manufacturing Art, will not have to deal witti pupils 
altogether ignorant thereof. Even the Minor Students 
may he expected to have passed through an ordinary 
Apprenticeship, and to be competent to understand 
Models and Diagrams; and indeed, what they wih 
chiefly want to know, will not be how things arc done, 
but the rationale of so doing them, in order that as 
Journeymen they may do justice to the means placed at 
their disposal, and as Masters they may improve on 
them. 

e .—What practical information can be imparted in a 
scientific, or in some cases in an artistic review of the 
Processes or Operations, and Products or Eesults of 
the Trade under consideration, or of the Articles dealt 
in, if it is a Commercial Trade ? 

Though Appliances and Processes are here separated 
under distinct Headings, they Avill frequently bo united 
in the Suggestive Curricula. In fact many cases will 
occur in which the Technological Professor will find it 
preferable to unite in the same discourse, the description 
of a particular part of an Establishment, and the e.v- 
planation of the particular IToces.s carried on there. 

Here may be mentioned as a rule embracing this and > 
the preceding question, that a Candidate for a Major 
Certificate will be expected to possess'a sound know¬ 
ledge of all the availalitc resources and ])rocessesmf his 
Trade, and more or less of each branch of his Trade if 
it should be a comjilex one. The Minor Candidate on 
the contrary, need not generally speaking go beyond 
the ordinary resources and processes of his Trade, and 
if it should be a complex one, he may be allowed* to 
take a Certificate of Competency in one, main branch 
only. A knowledge of the other braiiches may be left 



Sbot. 1.] ‘INTBODUCTOItY CONSIDEUATIONS. 273 

• 

to bcf acquired, tested, aud certified subsequently, for 
\?bich kncourageraent will be afforded by Auwtiosat 
or SuPPLKMENTAKY dKiri'IFlCATKS/l) 

/.-wiiat LvqiDRN’I’AT, INFORMATION aild ADVICF 

sbduld be given in rcfcreuee to tlio Trade under con- 
osideration ? 

Under’ibis beading are intended to bo included the 
following and bindred to})ics :—Tbe History and pros- 
]) 0 cts of tbe Trade, iind its variations under local in¬ 
fluences. Hiibslitutos and niakcsbifls available for 
cniergeiK ies.—^Idie Tlyglcne of fbr Trade, and con¬ 
siderations connected witb it. 

RerdpitiildUon. 

Preparatory Knowledge.(2) 

« 

(/.— (ieneral Scionliflo* Foundation. 

A.-- Finfber Fcienlrific Preparation. 

—Artisiic Prejiai a r.ion. 

Technical Knowledge. 

d. —Peview of Plant and Materials. 

e. —Review of Pie. ''^^ scs. 

, f. —TncideMtal information and advice. 

Tbe terms Junior, Aov^incro, and Full Tecii- 
NOLOOT, will be used for designating tbe Teebnical 
KnowlciJgc concerning any given Trade respectively 

(1) Additional Certifnates-Tiili ' ■ be awarded to Tradesmen who add 
to their regular calling other occupations of a kindred nature. 

(2) The division into Preparatory and Technical must not bo taken in 
too strict a sense. Artistic, luid sometimes other ijlmlics, clas.scd as Pre¬ 
paratory, may have ui lie puisiu'd during the whole of the Technical 
Rtndie.s, and on the other hand, unuor Technical Knowledge wiik^w in- 
eludoj by way of Introduction, various Subjects of a preparatory iiatiiro • 
susceptible of biaug with advantage R]iecinlly adapted, and as it were 
inouldfal to tbe Iiidusj.ry wbiob requires tlicm. 


T 
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required by Students of llie Minor, Major, and Superior 
Degrees. t 

Sources of h formation. 

ct.C)—For Grades 1 and 2 of General fjcientific Foun¬ 
dation, tlie Books used will be tlio respective Standauu 
Goursks brought out l)y tlie University in a lecture 
form, and in Parts well illustrated I'or tbo convenience 
of Students.—For Grade 3, till a. Standard Course ca.n 
be prepared, use will be made of tb(5 Books or ])arts 
of ]?ooks to be indicated by the Syi.T.Auns on Bekkr- 
uivcE described in the third Section of Chaplcr IV. 
(p. 204).W 

h .—The foregoing sources will be utilized as far as 
available.— In the case of Mechanism, M(‘tallurgy, 
Mensuration, &c., recourse may bo had to such Book.s 
as those of Lists C and 7, p. 224.—The Technical 
Handbooks and Manuals forming I'esjiectivcly tlu^ 
Studemt’s Kdition of the Junior and Advanced Cyclo- 
piedia, will as ex})laincd, include in their Introductory 
Portion, all Pieparatory Knowledge of which the mode 
ot treatment should vary according to the Industry to 
which it is applied. 

(,'.—h'reehand and Mechanical Drawing. Modelling, 
and the like, will be mostly acquired at Art Classes 
connected with S(mth Kensington, unless Artistic 
should bo so blended with Technical performance, as 
to render the Technical Class or the Atelier a-more 
suitable^ source of instruction. Artistic Taste in form, 
colour, or subject, will Ib obtained from sucli publica¬ 
tions as those given in List 8, p. 225. 

(1) Sec above, the licads of inform.ation referred to under tliis, and each 
of following letters. 

(2) Books available for the preiiarotion of the Syllabus are su^ested 
by List .S, p. 205; Books for Giwlo 4 by List 4, p. 210; and BeSs for 
Grade 5 by List 5, p 215. 
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IA)r d.e, and /, tliat is t.o siiy, for the wljole of the 
Teclinical Knowledge, the respective Handbooks and 
Manuals will as a, )ule lio th(! officiri Text Books, viz.: 
— for Minor tHudents, tli(! Handbooks; for Major 
Students, - the Maniials, with the omission of certain 
Kotos, Apjiendiees, and oilier Reserved Matter; for 
Su])eiior Students, the Manuals to their full extent, 
pu])plemented in many instances by references to Special 
Works of an exhaustive character. 


SECTION 2.-SELECT EXAMPLES OF CHEMICAL 
TRADES. 


TIIK DYKIi. 

Few of the faiiiiliar iVades combine with Manual 
Laboui', so obvious a uece. uty for extensive and mul¬ 
tifarious Cbeinical Knowledge, as that of the Dyer; 
hence the choice cornmonl}' made of it to exemplify a 
Scientific Trade ; nor could a more convenicut starting- 
point be selected for om Analytical Review. Following 
the. Order of Quesi.i>' 0 -, indicated in the foregoing 
Fcction, we arfive at the following conclusions.(’) 

—Oracle ] of the ' (Rmci’al Scientific Foun¬ 
dation,” Elementaly and,Applied, may suffice for the 
Journ^'inaji Dyer, '.nd Grade 2 for the Master Dyer ; 
but we hn.ve furt.her to co:. Mcr that tfife Dyeing Trade 
is one of those in which the positions of Managing 

(1) tieuiiiilis SIIBS'O ' d by oi) ' Trade or Group of Trade.s uill hold 

goocLfor all similar cases. Hence the amount of these remarks be 
found to dt crease very considerably as we proceed. '* 

(2) Hhe division of the subject into distinct heirdings is fully carried 
out in the present ihstanco, in order to give a clear idea of tho proposed 
routine of analysis. It will subseiitiently be dropped. 

’ T 2 
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Directors or Foremen of large Works, generally demand, 
and sometimes recomi)cnse scientific attiiinmcnts of a 
very liigli order. ' Tliis is accordingly a case for insti¬ 
tuting a “ Dijiloma of E.xcellence,” tlie Candidates for 
wliicli may reasonalily be expected to master Grade 3 
of tliat Science of Daily Life, which besides benefiting 
themselves, will so mnch strengthen their haiid.s for 
hcnefiting every one in their employ. 

b .—Respecting “ Further Scientific Preparation,” it 
must be lemembered that Preparatory Knowledge of a 
nature to vary according to its application, will ho 
mostly associated with the Technical Knowledge in the 
Cyclopaedias. This applies to the Physical Knowledge 
of the properties of Steam a.s a Heating Agent, and 
also to the portion of the Study of Light bearing on 
Chromatics. The case is different with Chemistry, of 
wiiich a Special jtroparatory Study will bo necessary ; 
the Minor Candidate pushing forward this part of his 
Foundation to Grade 2, and the Major Candidate to 
(frade 'They should do the same with the Depart¬ 
ment of Ajrplied Knowledge (Second Division of the 


(1) The (ollowiiig i.s an Ahstnict of tile cvkleuee .snppliiid some time! 
Biiico hy a \m'j' intelligent Loiidim Jljer 

“ The Apprentices, as a rule, liare no iircliminary scientific training; 
thpy'lcarn hy experimenting on tlie go»d.s of the Customer, much to the 
disgust ot the latter. It is not an unusnal oceufrence for Apprentices, 
and even .lourueymcn, to mix Acids and Alkalies together, in ignorance 
of their neutralizing properties.—The waste of drugs hy caretesnoss and 
igHorance, is enormous.” As an example of the way in which ttiis 
occurs, may. Ixs cited the leaving out of stoppers of jars containing 
Aimnonfti or Hydrochloric Acid, through ignorance of their being aqueoas 
solutions of Cases. 

Striking inshinces of the results of ignorance of Chemistry in the Dyeing 
Tlydn; aro affordid hy the statement of the Dewsbury Chamhor of Oom- 
mcrce, tliaWlirough this cause. Woollen Fabrics aro oftfimes spoilt in the 
dyeing, and hy the fact related by Mr. Hennoch, of laiye quantititS of Silk 
sent hy our Manufacturers to the Ci^tinent at a heavy expense, to bo 
dyed dud then brought hack again. 
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• 

' Standard Course), relating to Textile Materials and 
Fabrics, unless it should be found ])refcrable to include 
all that a Dyer sbnuhl know of tl^eso matters in the 
Handbook and.Manual of the Trade.—The Candidate 
lor ii Diploma of hlxcellenco should possess Grade 4 of 
Chemistry. 

(‘.--As regards “ Artistic Frep)aration,” nothing need 
^be included in the training of the Dye'', beyond a 
certain knowledge ol' Chromatics, slight in the Minor, 
rather more .considerable in the Major Degree, and 
which should be comprised in llie Handbook and 
iManiial of the Ti'ade.di AVe must indeed bear in mind 
that oiir Technical Instruction, in order to become 
poj'ular amon.g Artisans, and to disarm prejudice 
iimong their Employers, must strictly avoid consuming 
tiny unnecessary amount of time’ and expense, and steer 
clear of everything that might bo construed into am¬ 
bit ion or pretence, Iceoping to :i sale channel, straight 
and short. Accordingly wc should trouble as little as 
jiossiblo the Ciuididate for a Certificat.o of Journeyman 
Dyer with obligatory artistic attainments. The Master 
Dyer himself might be let off with a general insight 
into the apjilicatious f tin. 'ITieory of Colour to hi's 
‘ Trade, and at/ Pattern Designing is a distinct business, 
liven the Director or Foreman of Dye Works might 
obtain a^Di[iloma of Exc n. nee, without any further 
artistif; training T^an might lie necessary to keep him 
from giving any grievou, i.Vence to the intclligient eye, 
in his attcmpts»to please the eye of fashion.t^) ' 

(1) See file licailii “ Artif-lic Taste ” Chapter IV., Section 4. Among 
the»many hranches of Teeliiiotogieai Nomenclature, concerning it 
will lie the dntj of tile proiiosed University to establish and mainfttin a 
clear atid methodical understanding, aided by a classitied collection o( 
St.andard Pattorn!? is the nomenclature of CoLOCiiS. 

(2) Tile blocks prepared for carrying out a beautiful design iu tvell 
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d .—Having disposed of the three lieadiiigs of “Pre- 
])aratory Knowledge,” we i)roceed to consider the first 
iicading of “TeclmV'al Knowledge,” viz.: the “Review 
of Plant and Materials,” or in other words of the Dyc- 
Ilonse and its contents. As the Junior and Advanced 
Gyclo]t:edias (Artisans edition), or in other, words at. 
(lie oflicial Ilandhook and Maniuil are to he respectively 
the Text Boohs for the Minor and Major Studies in 
tin’s as in other 'I’rades, it is to the ])ersons charged 
with jn’cjtaring tliose iinjtortant re]K‘rtories of infor¬ 
mation I'or the guidance of the instructors, as well as 
for the use of the instructed, that the followitig and 
all similar jtieces of advice must he considered to he 
addressed. 

The more wc enter into the task of Technical In¬ 
struction, the more we become convinced of the nece.s- 
sity of proceeding with cautious discrimination in any 
emleavour to etfect real and durahle imin'ovement.— 
Let us take first the case of the intelligent young 
Artisan who having completed his Ajiprenticeship, 
and possessing a tolerably good Scientific Foundation, 
comes to us to get his knowledge up to the required 
standard, and then to ]iass his examination and take his 
Certificate of Conqietency as Journeyman Dyer.— 
Nothing can he better calculated to enhance what may 
l)e«called his workiuji value, than to review in succession, 
under the light of Science, the contrivances afid ap¬ 
pliances of a Dyeing Establishment, together with the 
Fabrics commonly dyed, and the Drugs feommonly used 
in dyeing them. AVe may to a certain extent make 
hii^ acquainted with appliances and materials not com- 

assorted shades of tUv same colour, once fell into the hands of an ignorant 
Calico Printer who, to please the gaudy taste of his cifttomcns, spoilt_the 
whole by ttsing different colours instead of different shades. 
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monly ysed, but wliicb he may come across in some of 
the larger or more advanced establishments; hut we 
must remember t);at it is from the Master that improve¬ 
ment in these matters, as well as in processes, should 
chiefly emanate, and that, he would probably not think 
the working volue of a Journeyman increased by a 
diss,itisfied and reforming spirit, however well founded 
it might he on scientific [iri!ici]fles. Accordingly our 
anxiety will he to make our Candidate understand the 
nature. purjK)se, and intelligent use of things as they 
!U'e, rather than as they ought to i)e, and to teach him 
how to work well and he contented even under dilH- 
culties.—Not so with tlio advanced Jotirneyman who 
comes up to u; that, we may raise his knowledge to the 
Major Btandaril, and give liimyi Certificate of Master¬ 
ship. As Master, his duty, not only towards himself 
and those who may depend on him, hut also towards 
his Country, will be O) sutvo accoi’ding to his means, 
that his establishment may do honour to him; which 
if each individual Dyer wei'c to do, the aggregate 
Trade could not fail to he an honour to our National 
Industry 

All this aj)plies, o jortion, to the higher votaries oif 
the Dyeing Ai t, who may aspire to Diplomas of Excel¬ 
lence, and not^iing in the naiy of instructional advan¬ 
tages wijl he spared at, tiic University, in order 'to 
enhance iheii’ fuiure influence among the industrinl 
community. 

(1) According t(t tlic source above quoted, a ‘‘Model Dye-h6uso” is 
somewiiat sueerod at in the Trade. Some pin the‘r faith on make-shift 
contrivances, and g' y in the ingennity with which they succeed under 
disadvantages. But the most met torious way of conquering disadvan¬ 
tages is to make them cease to exist, and the host way to save a'Model 
Bye-house from Ijcing a conspicuous object of remark, is to make it 
succeed and iiidilko imitation, till efficiency and order become the general 
rule, and working unyltow the exception. 
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e .—Tlie “Review of ]’rocesscsacltls to tlie fore¬ 
going consideratioi's another motive for cautious in¬ 
structions. I alhule. to tlie jealousy with which com¬ 
munities or firms guard their “ Trade Secrets,”'—secrete 
sometimes scarcely worth gimrdiiig, hut at other times 
really forming the main shay of individual or local 
prospci'ity, and with which in the latter case, it must 
not he su])])osed for a moment that our scientific propa¬ 
ganda is intended to interfere. 

/.—The Dymr’s Trade is suggestive as regards “ Inci¬ 
dental information and Advice,” no less than as regards 
the previous headings. The History of the origin and 
progress of the Art of Dyeing, from the days of Joseph’s 
float of many Colours to the days of the glory of Coal 
Tar, may he made instructive as well as interesting, 
hut oidy for Students sufficiently advanced to undc]'- 
stand the technical terms nccessa.rily involved. For 
those of the U[)per Cradcs it should he treated as 
introductory matter, hut the reverse i'or Beginners. 
Both should he taught to argue the ]irospects of the 
iiiture from the e\})ei-ience of the past, and to deduce 
iroin -ihe History of Dyciijg,■ a conviction that the 
jiermanent success of this important Industrial Art, 
depends on develojiing to the-fullest e.vtent the tutelary 
influence of Science over Lahoio'. ^ 

It is jiarticularly when Industry lahours un|ler diffi¬ 
culties, that the heljiing hand of Science'is ‘most 
welcome , and it is in this sense that mu.st he inter- 
jrreted the insertion among the subjects' for consider¬ 
ation, of “ substitutes and makeshifts available for 
emergencies.” 

A^egards “ Hygiene,” there are few Occupations 
that have Ti«rt in this direetjoa some weak points 
claiming scientific surveillance,—Among those which 
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occasioniuiy give tlic Djor opportunities for exorcising 
fiis inteiligcnco nnd liis knowleilge. are the following; - 

A Warm Atrn •?])!.''re laden witji Steam. Transition 
from it to Cold Air. lidhimmability of Benzole, Spirits 
of Turpentine, li'c.—I'oisonous nature of some of the 
..■\rticle,s,nscd, of A\ij;iii the Injurious elfccts may assume 
till fonii of Blood-poisoning when" they an; ahsorhed 
through a wound or an abrasion: of \hsorption 
through the skin, which might produce serious conse- 
(pienc( s if the hands and arms were immersed for some 
time in certain solutions; of inhalation of deleterious 
vapours, or of'injury through incaul,ioTis handling, as 
of 'Sulphuric Acid and other acrid compounds; to say 
n >thiT)g of errors through sheer ignorance, which it 
may he hoped will soon be anecdotes of the past.— 
Among the noxious Articles tluit might bo mentioned, 
are several Metallic Comimunds that are becoming less 
used than formerly, but arc amjdy made up for as 
regards danger, by Aniline and its ]iroducts.W To tbe 
chance of being ]ioisoned, is added that of being blown 
np; for (bougli I’lcric Acid is I'ortmiate’ v not used in 
the form of Picrato of Potassa, of warlike fmne, there 
is a Morone Dye, (‘’..dassie Tsoj'urpuratc) so explosive, 
that to jncvc'it accident one must constantly koe]) it in 
a moist condition. 

All i,liis is said, not th.it it should be supposed for 
a mfimoHt that ; Dye-house is necessarily a dangerous 
])lacc ; (an intelligent j Aer has been heard ito say that 
the greatest Annoyance he found there was simply the 
snndl of Safflower)—but in order to show what a differ¬ 
ence it may make whether tbe Artisan who works there 
is neglectful and ignorant, of well trained and a Cftemistj 

(1) In tlie preparation of one of tho most teautifn'f of these, Magenta, 
^itjs anfortunateiy found oeonoiniciil to adopt tlio Arsenic Acid process. 
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Dyeing forms, witli tbe ojicnitions wliicli jjrcparo 
and complete its results, a compact group round wliicli 
generally arrange tliemselvcs several minor ju’ocesses 
requiring similar knowledge and similar-conveuionces, 
such as Cleaning, Scouring, and Calendering. We arc 
here romijidcd of the jdan mentioned in the preceding 
Section, of allowing a Minor Candidate to obtain at 
first a Certificate in one main branch of a Ti'ado, and to 
try subsequently for Supplcmcntaiy Certificates; but 
tlie ju'cscnt is not so strong a case as will occur in the 
Leather-]u'oducing Trades. 


Summarij. 

Explanatory Eemarks. 

A few e.x])lanatory remarks on this Summary, may 
serve at the same time to explain many others on the 
same princi]do which will occur in the sequel of this 
Chapiter. 

•—The main object is to sum u]) the re.sults arrived 
at in the preceding analytical enquiry as to the instruc¬ 
tional rcquh'cmeius of the Trade in (piestion; thus 
supqilying ajqjroximate and sugge.stive outlines which 
may in sonre measure facilitate a fair and systematic 
ajiportionment of studies, and the ultimate elaboration 
of the detaile d official Examination Syllabuses. . ‘ 

— Some of the Summaries will be more precise and 
compileto, and others more vague and iipsperfect, and 
I have found it best not to attempt strict uniformity 
of plau,i^e but the Sources of Information will mostly be 

(1) Variety of form and expression maybe rather accr|)table tlian otiier- 
wiso to the persons eliargcd witli preparing tlie doftnifive Schodnics, 
Sjllalmses, &o<^wlio wiil lie able to select what seems to answer best. 
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iiidicafol, and (lio order of siicecssioTi of tlie various 
irttainmont.s, as far as tliey occur will generally be as 
follows :— 


1. A wbob' (!‘ irsc of G. 8. F. (General Scientific 

FoJindati"'.) of a given Wratf'. 

2. One or more furtber [lortioiis of Pi'e])ara!ory Know¬ 

ledge, seleet('il from tlic IvlemenLary or Applied 
Division of the Course next above tbo pre¬ 
ceding. 

After ibese. bT'a.ncbes of knowb'dge for wbicb the 
Standard (bourses are to servo as Text Ifooks,P^ 
Sii])plemontary Studies ” will occasionally be 
Indicated, sucb as Meebauism, or Metallurgy, for 
wbicb s])ccial Text DooFs are to be assigned by 
the Examination Syllabus. 

■ I. More fj-equontly some branch of “Mathematical 
Studies” will occur, sucb as Mensuration, 
f). In many cases a certain stage of Art istic Ability will 
be noted, the Source of Instruction being indicated 
by tbe title of Art Crass, or the more compre- 
bensive one • '' Art S'lTmiEsf®) 

(i. Tbose l^ranclies of rre])aratory Knowledge wbicb 
demand a special adaptation to certain Industries, 
will as (’%|ilalned,j'e ""‘ckoned as Tecbnical Kuow- 
* leelgc, and included in tbe Introductory Portion 
of tbe resj'cetivc G.ndbooks and Manijals, whilst 

()) As previonsly explained tlie drd Grade Coiirso will, till ready, lie 
replaced hy cos' !g jiuTliratious, or parts thereof, indii-ated to the 
Jjtiident hy a “ Syllabus ot lloforcaco.” 

(2) It must ho remombored that though tho foregoing are all ivckoned 
as Ifreparatory Attainments, tho aajiiisition of some, as for instanee of 
inatheinatical Snd especially of lU'i.iitie Abilities, may liave to be continued 
throughout the duration ot the Technical Studies. 
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the Main Text of these will supply tlie Student 
with the I'cgular Technology/d) 

7. Though as a j’ule .tests of Manual Skill or Practical 
Ability will he recpiu'cd in all Trade Examinations 
in which they may he found feasible, they will 
oidy be noticed in the Summaries in cases whore 
their mention seems jiiirticularly called for. The 
Source of instruction will not bo indicated. It 
.should ho the place of Ap|)]’enticeshi]), but may 
have to be sought in the atelier of a Technical 
College. 


Minor Examination. 

(Ji.'AUE 1 CouiiSE. AVhole range of (.!. S. E. (Conei'af 
Scientific Foundation) as explained in Cha])ter h'. 
Section 1. 

(iuADio 2 CouitsE. Chemistry, Inorganic and Organic.t®) 
llANmiooK. (Introductory Portion.) Leading featui'es 
of the following Subjects considered from the 
point of view of the Dye)-:—Production and Pro¬ 
perties of Steam as a Heating Agent, &c. l!a- 
tionale of Colours and Chromatic TasU;. lieview 
of Mat) i-ials and Fabrics commonly dyed. 
Handbook (Main Text). lieview of Plant' Materials, 

(1) It mast be borne in niiiui in carrying out tlic j 5 i<)pose(t Scheme of 
Teclmical Instruction, tliat rreparatory Knowledge of a mitvj-e to bo 
included as such in the Standard Counses, can thus be mado to sorVe for 
the jdint teaching of a large number of Students, and that there will lie to 
some extent a corresiionding saving of I’owcr at the Examinations. On 
the contrary what is langht in a speciid form at a Tec'finical Class, can 
only be addressed to a coinjiaratively small numiKir, but then it will bo 
exactly adapted to their wants, and they will alw.ays have it at their con- 
vciiieuco iii_the Handbook or Manual intended to bo their jiermauont vmk 
mceim. • 

(2) Possibly it may lie found dcsirahlo tliat the Student shonld boi-row 
from the Applied Division of this Course, the general insight afforded 
there into the subject ol Eabries and Clothing. 
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afiJ ProcfSSPB ordinarily cin])lf)ycd. Select data 
concernin'^ the History, licsources, and TTygicno 
of the Trade. 


Major Examination. 

f'OtJiJSK. Whole range. 

iitADE (.'hv.niiKtoy, JroTganic and Organic. 

iIancai.. TIk! Ki.owh'dgc, hotli ii}frodnctory and tech¬ 
nical, jndicatod ahove as being ofl'ered to Minor 
Students by Ihc Ilandbooh. will be .so developed 
;ind (‘.^tended ii] the Manual, as to embrace the 
scicniilic rationale and ])i’actical nianageinont of 
the Trade in all its hranchc.s, including select 
information concerning foreign improvements, now 
jfsoni'ces, and hygienic itica.sures. 

Superior Examination. 

OiiAni': 3. General Scientific Foundation, as snp- 
pdied by the l>ooh.s ir.d’ca.tcd by tlm “ Syllahns of 
Uoferonce.” 

Guadh 4. Chend *rv.—The special Examination Syl¬ 
labus EV'ill indicate the Book or Books most par¬ 
ticularly eligibk'. 

Manual (duty .-•upplemcmed). Introductory and Tcch- 
, ufbal Kno’.vh'dgo on the most comprehensive scale, 
including aii aceccmtance with subsidiary and 
kindred^Industries, and a large amount of hygienic, 
historical, and commercial information. 
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THE TANNEE AND THE CUREJER.(l) 

"We liOT'c come aci’OsK a more strilcin^ cx;»m|)le of a 
difficulty slightly touched upon in spcfiking of the 
Dyer, and which will bo of frc(p]cnt ]'ocun-ence; that 
of accommodating the jivoposed system of Examinations 
and Certificates to the varying forms, sometimes simple 
and sometimes singularly mixed, which Trades exhibit 
under local influences, or according to personal con¬ 
venience. Great ifi the diversity of j>rocesses and many 
are the stages through which Hides and Skins of 
different kinds become endless vai'ieties of Leather, and 
it is not surjH'izing that among the occupations involved, 
there should he some winch under more or less definite 
names, claim to be considered as distinct trades. In 
such cases it would be premature to decide exactly what 
collateral occupations sliould be united with the main 
cne in [danning the Examinations and Certificates, and 

(1) It will tic convenient to include mider tliis title, tlic wliole of the 
loalliei'-iiimlnciiijc ])riiccsses liriofly doscrilicd as follows liy Miller at 
p 818 of ius ‘ Elements of Clieniistry,’ Tart 111. 4lli edit ion :— 

“Four principal processes are in use for the iircparation of Icatlicr. 
Tliey consist of— 

“1. Tiinnlixi .—Tliis is cinployod for the tliiclfcr hinds of leather; it is 
esscnti.rlly a process for coinhiiiing the a.stniigeut jirineiplc of plants 
with tlio hide. 

“ 2. This operation is similar in its rc.suSs to tanning, but 

is less laliorious and tedious; it is jierformed upon the thinner, leathers 
or which are often subseiiueutly dyed. . 

“ 3. Tawiiifl .—Tins process is followed in preparing white and black 
kid, principally for the glover; in this operation alum and common salt 
are worked with some oily matter into the skin. ” 

“ 4. WiammjiiKj .—This process is used in the preparation of wash- 
leather. It consist* essentially in combining some suitable fatty matter 
with the tejturo of the softer part of tho hide.” 

yrhe term “ currying ’’jiropcrly applies to tho finishing stage of tanning; 
but it maybe also considered as including all operations in which'the 
mechanical manipulation of the skin, plays as important a part as its 
chemical treatment. 
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whafshould bo taken sc]);=ratify ; but a few poinis inii;, 
fift^once be ostablislied : -- 

Istly. Pinvid^ 1 ii' iC be j: > material difTcreiioe in 
the Preparatory 'Kii wiedge required by the various 
brandies of a . oniph-.'; Trade, it wdi be easy by an 
appropriate aiiari. .■e'mt ol die 'I'eebnical Knowledge 
in the Ilandboik, to eaia-y out to any e.vteat found 
desirable, the j.tia of al! '■"•’’rig Minor r’an-bdates to 
take first a f’ertiileato in only one main braneli of a 
'I'rade, and to follow it up by Suj) 2 )lementary Certificates 
in otiicr brandies. 2ndly. As a rule, Major Candidates 
will be required, to embrace at once in tlieir studies, all 
tbe brandies that belong to a common industrial stem, 
and have tbe same Prejiaratory Knowledge, but the 
jiroduction of Leather may possibly be found to claim 
oxeinpdon from this rule, by*tbc variety of its jiro- 
cesses and jiroducts. hrdly. As regards Candidates 
for Diplomas of Lxcdlonce, they should not only bo 
tliorongbly acquainted with all tbe brandies of tlieir 
own Trade or Profession, but jiossess a good knowledge 
of all tliose with which it is din clly conne<.ted. 

Pj'oceeding to the educational analysis of the Leather- 
jirodncing Trades, v. o notic'' that as I'cgards “ General 
Scientific Ponndation,” tbe requirements are the same 
as in the Dyeing Trades, but that respecting “ Further 
Scientific Prephration,” tlm kmowlodge involved i.s less 
comprehbnsir e. There is nothing equivalent to the 
fiicts concerning Decoro / cd Light which \ve have 
seen the Dyer Jiorrowing from Physics, in order to graft 
on tliom notions of Chromatic Taste. Nor do we find 
on examining the various forms of Tanning or Sumach- 
in^, Tawing, Chamoying, and the like, that they, in¬ 
volve a knowledge of Chemistry comparable for depth 
and breadth to jihat involved in thq, numberless details 
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of the modern Dyeing Trade. Accordingly, if found 
desirable for economy of time or similar reasons, some¬ 
thing might he subtracted from the chemical studios; 
otherwise 1 .should prefer seeing them kept uj) to the 
following standards, which may he considered as 'the 
normal ones f)r all Trades in which Chemistry has a 
leading part to perform; viz.—for Minor Students 
Grade 2; for M.ajor Students Grade i!; for Sujierior 
Students (aspiring to a Diploma of E.vcollence) 
Grade 4. 

It might he well to pay special attention to the 
Zoology of the Mammalia, as an introduction to the 
study of Hides and Skins. 

No “Artistic Preparation” is required; nor is there 
in the “Eeview of Plant and Materials,” or that of 
“ processes,” anything Id detain us. As regards “ Acces¬ 
sory Knowledge,” the History" of Tanning is perha])s 
less instructive than that of Dyeing, but enlivened with 
what may he called its ethnologipal aspects, it is not 
without intcu'cst for advanced Students. These will 
find matter for useful research in the peculiarly pre¬ 
pared articles supplied by certain countries,**) and 
still moic so in various more or less new materials, 
both for being tanned and fu' tanning, for obtaining 
which commercial facilities now exist.!®-’ As regards 
“Hygiene,” the Tanning Trade is one of those few 
.which may be inade a subject of special congratulation ; 
at least .as far as the rejnited healthful influence of the 
Oak Bark Tanneries extends. 

The Trade in Leather, whether wdiolesalc, or assum¬ 
ing the forms of Lcather-cuttiTig and Grindery, belongs 
- « 

' (1) E.g. Eussia Leather, Shagreen, &c, „ 

(2) Among the materials foi heing tanned, the introdaction of the ?or- 
I)oise Hide is ver,v snggestiTo of further stoi)s in this direction. 
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to a Grronp of Commercial Trades, remarks concerning 
"which will he Found under the heading “Trades co.>- 
nectedwith Fas ics ed Clo11)ing.» 


Minor Examination. 

CUADK 1 ConiiSK .,,f a. S. F. 

(iirABE 2 ColiRSK. The whole of Chemistry if found 
|■■ollvcnient1y ]>racticahlo ; i‘' not, the Examination 
Syllabus will indicate the portions to ho selected 
as yuirticnlarly bearing on the nature, preparation, 
and staining of Skins.—The portion of Zoology 
rotating to Jlammalia. 

IlANraooK. The contents to*bo so arianged that the 
Students may have the option either of embracing 
all the branches of Leather-producing Industry, or 
of taking at fii'st. only one, the (Icrtificate being 
made out accordingly. 

Ma,jor Examination. 

Grade 2 Cijurse of tl. S. I'h b 

Grade 3. Select portioi s uf Chemistry to be indicated 
by tlu Examination Svllabus. 

Mai^tja?,. In c.ansidefation of the peculiarly divided 
character of the I ■■■athcr-producing Trade.s, the 
Student ^rnay, against the ordinary rule of the 
Major Degree, be allowed to take out a Certificate 
ill a singl- branch, but he will be required to show 
a, good general knowledge of all the others. 

'1) The OMtlincR of /oolof'y here included will probably siiflice. 
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Superior Examination.(i) 

Guade 3 of G. R. F.f 

Grade 4. Aliy Chomical Works or parts tliereof fomid 
specially appropriate. 

Manual (duly suyijdemented). To include tlie intro- 
ductoiy and special Technology of all the Leather 
Industries, thoroughly embracing all interesting 
and useful information concerning available re¬ 
sources, improved processes, former or foi'eign 
practices, &c. 

CONSIDERATIONS ON MANUFACTDRING INDUSTRIES. 

It is not often a wise policy to look for difficulties, 
but our present course is exceiitional in that resjiect. 
It is by confronting the profiosed system with the 
various educational obstacles which are unfortunately 
so numerous in the Industrial line, that we shall best 
prove its capabilities. The Dyeing Trade was selected 
first as pre-eminent for the amount of scientific know¬ 
ledge it involves. The Trade or rather Group of 
Trades engaged in the j)roduction of Leather, has served 
to illustrate the difficult task of satisfying*the lax and 
arbitrary requirements of occupations sometimes united, 
and sometimes carried on separately. The next obstacle 
to be considered is the Division of Labour in Induvitries 
commonly conducted in large establishments on what 
may be conveniently called the factory principi,e. 
Here the work is divided into more or less separate 
Stages or Departments, each assigned to a special set of 
Worknlen. Each Department may be essentially dif- 

(8) Candidates for Diplomas of Excellenco arc likely Mi be ftjwcr in the 
Tanning than in the Dyeing Trade. 
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fereiit fii character from the rest: one being mechanical, 
another chemical, an-l a tliird artistic. Each of them 
may in.a large '‘ 'ncA i n have its Ajjjirentices, its Worlc- 
men of differeiit de;. lees of cleverness, and its special 
Foi'oman; the ,‘. hole of the Departments being under 

the collective srirnes i-ion of the Heads of the Firm, or 

• * 

(>t 'heir Manager. In an Industry thus organized, there 
might he no positions e.xacily equivalent to a Journey- 
mansliip or a Mastership; hut there would generally 
be no great practical difficulty in determining for most 
of the well defined Department,-., certain standards of 
attainments respectively deserving a Minor and a Major 
FeriiScate; nor wmuld there be, under the proposed 
p’an of jmblishing explicit, Examination Syllabuses, as 
well at, of pioviding appropriate and special Text Books, 
any ambiguity as to tlie standard which any given 
cortificatc is intended to mark, or any uncertainty as to 
its real value. If bowe\ or the question of jiracticability 
is not likely to stop us, we must all the more bear In 
mind the question of expediency. Attention has already 
been drawn to the particular care which must bo 
exercised in avoiding io raise prejudice by indiscriminate 
zeal. Many Indu.^o ' .s arc split up into small Handi¬ 
crafts, or are Composed of a st,ring of factory operations, 
each of which is neither likely nor intended to have 
any intryisic meaning ibr iho individual engaged. His 
pair tlf hands ad'uiiably perform their task mechanically, 
and ho would neithci •,.ork better, nor please his 
employer so well, if he tried to bo scientific. 

Passing to the other extremity of ihe scale, w’e find 
on the contrary the Diploma of Excellence particularly 
at home among large and complex Industries, being, 
speciall;^ designed to recompense that comprehensive 
and thorough knowledge which without necessarilv 

• TT 2 
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involving cleverness at every mantial performance, 
gives an ability to supervise, and a I’iglit to com¬ 
mand. 

The system of division of occupations is perhaps 
pushed farthest in some of the mechanical Manul’actures, 
hut oven among the chemical Industries towards which 
our attention naturally directs itself first, on account ot 
their calling out for Science more loudly than the 
others, examples are not wanting of estahlishments in 
which many distinct occu])atioiis collectively constitute 
a single Industry. Among the considera.lions which 
an inspection of them suggests, are the following :— 

1. —Rough manual lahour recpiiring no special tech¬ 
nical training, does not come within the com])ass of our 
Analysis. We may however comfort ourselves with 
the reflection that the ])ro])Oscd Bystem will henefit, 
even the common lahourer, hy including the Rudiments 
of the Bcieiice of Daily Life in his Primary Schooling, 
and hy multipl_ying facilities for their development in 
all parts of the country. 

2. —All persons jneiiaring themselves for ])ositions 
in manufacturing estahlishments, corres]innding approxi¬ 
mately to the position of a Journeyman in a normal 
AVorh'ing Ti'ade, will, if the Industry in (piestion should 
be sufilcientlv important and well-defined, he ofl'ered 
the opportunity of Special Studies, ExaminationU and 
Certificates; and if not, they will he directed to try for 
.appropriate Subject Ceitificates.—An analogous rule 
will prevail respecting ])ositions corresponding to the 
Major Degree. 

3. —In moat manufacturing Industries, the higher tlie 
position, the more compreliensive are the attributes. 
Hence not nnfrequently in a. manufacture whei'c the 
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jtudies of tlie Journeymen or Woi-kmcn liavc not.lmi" 
A\*ortrhy of aticiition. tlicro may Le Foremen of De- 
partme^its Jescrvi.j^- of a Jlajor* (’ertifioiito, and k 
fortiori tlie IHrector of tlie vvdiolo estaljlislimont may 
be expected to pos^'s a ranee ol knowledge well 
worlby oJ'a I)ij liana oi’Excelieiicc. 

■ 1 .— In mamilaeinres in vvliicli (Jliemistry tbe lead¬ 
ing ])rinciple, tbat. Science shoidd bo .specially studied 
even ny tlio'^i' employees whose department is not a 
clieniical one. This will add to li e zeal a.nd rsjirit (h: 
cor/is wiiicli .sbould ])revail tlirongdiont tbe establisb- 
ment, a,nd above all, wdl facililate mutual kind ollices, 
siicb as lem[iorary help in cases of illness, of holi¬ 
days, 

[>.—In iiia-ny cases the natury of a Maaiiifacturo will 
suggest ])usliiug the sturjy of certaiji jxirt'i of Chemistry 
to'a tirade b('yond tbii rest. Tims a lirower, Distiller, 

( 1 A'iuegar Alaimrat; rer, will give a preferential lift 
to bis Oi'ganic (binnistry, or simply to tbe Chemistry 
of the b'ermeiitatlous. A Class (n Forcelaiu Manu¬ 
facturer will on tbe contrary push forward nis Inorganic 
Chemistry. 

G.—Attention lias, in the introductory ])ortion of this 
Chapter, been drawn to tbe bet that tbe magnitude of 
the ]iarapbi 'iialia employed in most of tbe great manu- 
lacturingf Indust'a'es, ncT'd not be considered an impe¬ 
diment t(5 their nciiig nnnle tbe subject of academic 
instruction, any more than the inconvenient oi*noxious 
nature of the processes involved; inasmuch as even tlie 
lowest grade of Students admitted to the technical 

fl) The amount of Clicmistry here adverted to will L'cncrally Iv that 
eontaijied in tlie Grade of G. S. F. next aliovo tlie Grade of which '.ho* 
respoetive Employees will be exjiccted to study the whole range. What is 
here said of Chemistry would of conrse apply more or less to any Science 
ay Art constituting tlie leading principle of any particular Industry. 
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Courses will be expected to have had the advantage of 
a practical Apprenticeship, or of some equivalent, arid 
will have no difficulty in understanding Models or 
Diagrams of Objects more or less atialogous to familiar 
ones. 

7.—Hygienic considerations should always have their 
full share of attention in every rational system of 
Technical Training, and this attenfion should he tlu; 
more anxiously bestowed on Chemical Manufacturers, 
because their dangers are often of an insidious cliaractm-, 
hurtful to the ignorant, hut easily avoidable through 
scientific knowledge. Thus even in the Drewer’s 
Trade, which on the whole is by no means an unhealthy 
or dangerous one, mischief sometimes occurs through 
inhalation of the Carbonic Acid Gas engendered in the 
process of Fermentation. Of course even the dangers 
most obvious to the scientific eye, must not bo omitted on 
that account in addressing those unaccustomed to make 
a scientific use of their understanding. Continuiiig 
to borrow examples from the Brewer’s Trade, wc see 
accidents happen in moving ])onderous barrels, which 
a trained mind Mmuld foresee, and cleverness in the 
application of the Mechanical I’owers might easily pre¬ 
vent. As for the occurrence of Brewer’s Men fallin<r 
into Vats of almost boiling Woi't, it must be asciibed 
to the callousness produced by the constant presence of 
danger, but this callousness itself is precisely an evil 
which it will be air essential point of Technical Training 
to counteract, by inducing the Artisa'n to cultivate 
habits’ of thoughtful caution, and making him always 
have h’s wits about him.(*) Speaking of Hygiene in 

( 1 ) There are a few branches of Manufacture, such .os tliosc ot Gun¬ 
powder, Gun Cotton, Nitro-Glycerine, Dynamite and ttio like, res])ectiii}? 
which remarks of this kind could not be too emphatically expressed; bijt 
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connection witli a Brewery, one is strongly reminded 
(rf tlie controversial question whetlicr or not, considered 
from a Bygionie pood of view, a Jdrewery sliould exist 
at all; but cnJltrovel.^ial questions sliould be avoided as 
mucb as reasootbly nossilde in an Institution that 
aspires lo be na1;oa-il. Its influence should be fully 
exerted to prevent adulteration and fraud from having 
any part in the productii n of Beer, Spirits c- any other 
article, but as long as that production is one of the 
great InduKtries of the Country, our bask 'wdll be to 
teach rafhei' than to discuss. 

') ilE liUEWEll. 

Taking tlien the Brewery without any thoughts of 
the Beor-shop, we may derive from it very convenient 
illust-uitions of some of the pbints which we have been 
considering.—Thus to* give an actual example of the 
ariety of departments in a. .single business, we find in 
a certain provincial Town of the East of Plngland, the 
Staff of a Brewing Establishment numbering about 24 
hands, divided us follows 

a .—Management and Business Dejiartment. 

1 ).—Malting i'. partment. 

—15rt;wing Department. 

<1 —Eiiirine Department. 

Cooperage Dc) «ia tmei it. 

* f .'—Coiiv \ ance Department. 

ij. —Supeinuinera...-,s or Men-of-all-work 

though uiioquivocally belonging to the Chemical Tnduetries, they are not 
likeiy to claim much special attention from the Central Technical Uni¬ 
versity, the Est.ilmshmcnts devoted to them being limited in number, and 
tsonductod on the plan of subdivided lalxvur to such an extent, that seientitio 
rcs^xmsibility rests only with a very few. Of course it weighs on these the 
moro heavily.-rFor further remarks on the subject of Industrial Hygiene 
or ratlior of ludusjrial Pathology, see the conclusion of Section 6 of tlris 
, Chapter. 
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Among these tlio most importiifit department as 
regards actual products, is that marked c.—whicl; 
is entrusted to a IJhewek, who may be considered 
as the pivot of tlie whole establishment.^ and is little 
interfered wiih.C) Towards the success of this 
Brewing De]>artment are concentrated not only the 
regular functions of each of the others, but also what 
majr be called tlicir extra-functional assistance. Tlius 
tlie Engine Driver and Stok(U', besides attending to 
their Engine, look after certain thing.s which it is the 
duty of the said Engine to pei-form, the head Cooper 
attends to certain matters besides actual Cooperage, 
and indeed the stiffness of attributes which elsewhere 
is so frequent a cause of friction, is in some measure 
merged by each Member of this little Community, in 
one common purpose,—the production of Beer that 
may be creditable to the Brewery; corroborating what 
has been said above of the desirableness of promoting 
solidarity ol interest through solidarity of knowledge. 

It is howevei' obvious that to diffuse knowledge 
throughout such an Establishment is no easy task, and 
that if we can find means of overcoming the educa¬ 
tional difficulties pi'esented by its complex organization, 
those same means will be likely to ludp us over many 
similar obstacles, not only in Breweries more or less 
differently constituted, but in other kinds of Factories. 

To detei'mine what should be acquired of a Brewer, 
Manager ,of a Brewery or Professor of the Brewing 
Art aspiring to a Diploma of Excellence;- is the least 
difficult portion of our task, and it will suit our pur¬ 
pose to take first this highest Degree of Requirements,, 
desceyding thence to the lower ones. 

( 1 ) In the present instance he 1ms charge of and is assisted by two riipils. 
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Eor a Diploma of Excellence. 

(iMADi'i 3 i>!' Scicnlifi'- Foundation. Tliu 

Soc Hid or Applied Division of this Range will include 
a tolcrahly coinjirehensivo review of the iunylaccous 
and siicdiai'iiie articles wliich ii. various jiarts of the 
world are or liave heen commonly suhinittod to Fer- 
nient'ition, and of the Drinks tlius produced, diiectly or 
by Distillation. 

(liiAiuo 4 of tlie part of Organic Clicmistry treating 
of the Fermentations. 

A sudicient knowledge of Applied Mechanics in 
general, and of fhe ^team Engine in particular, for 
judging- of the construction, condition and capabilities 
of a Drewery Eiigin'g us well as of the manner in 
wliicli the Engine Driver performs bis duties. 

A thorough Technical Knowledok not only of the 
Plant, Materials, Processes, and business management 
of Malting, Brewing and allied Industri''s, as commonly 
carried on in this ei‘'...try, n eluding all that relates to 
E.vcise Du!iei5, but also of all '-csources and contrivances 
to whicli recourse may be had in a spirit of improve¬ 
ment, or,for conquering,P mjiorary difficulties. 

A ‘thorough ' iiowledgc of the Hygiene of the 
Brewery as regards bo;., ns inmates and tin? public, 
and an acquaititanco with tlie commercial organization 
of the Liquor Traffic in general, and the regulations 
bearing thereon, together with such information of a 
historic<al, statistical, or economic nature, as may best* 
raise the ratiier common-place subject of Beer, to a 
distinguished position in a cultivated mind. 
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For^a Major Certificate. 

Ghade 2 may suffice for the general range of Seieii- 
lific Foundation, but the Student should master Gkape 
;? of Chemistry, or at least of all parts involved in his 
Trade. He will he abundantly recompensed for the 
trouble bestowed on its advanced phraseology, by the 
advantages which symbolic notations present for under- 
,standing the mutations involved in the saccharine, 
alcoholic, and acetic Fermentations. 

The Tkciinical Kno wlepo f:, including an insight into 
the machinery used, will resemlile that indicated above 
for a Diploma of Excellence, hut he mostly limited to 
such A])]iliances, Miiterials, Processes and i’roducl.s, 
and such matters of business miinagement and Ex¬ 
cise intci'ference, as commonly occur in, or are ctm- 
nected with, the ordinary mauufactui'c of Malt Licpiors 
in this Country.—The HYai]':NE of the Estahlishmcnt 
will be included, together with a selection oi' the most 
important among the points mentioned above in con¬ 
nection with it. 


For Subject Certificates. 

Descending to the subordinate staff of the Brewery 
jn question, we find little occasion for regular Curricula 
of Studies, hut favourable scope for Ceilificates in 
appropriate Subjects. Besides the ordinary resource 
of purely scientific subjects, the technical one of “ Malt¬ 
ing” without Brewing might be picked out from the 
< Junior Cyclopiedia for Minor Candidates, and from the 
Advanced Cyclopmdia for Major Candidates, and'sup¬ 
ported in the one case by a second, 'and in the other 
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Jjy a third Grade of Oheiiiistry, with a sufficient know- 
ledo^e of Meiibui’ation to check ain errors of tlie Excih> ■ 
man in the nieaburemctit of thi' Cmches.O-') 

Far he it IVom oi ,' pnrpree to engender a GicoetJics 
docendi, or to eii'leiivoTir to make i’l.ilosophers of Dray¬ 
men, hui at till' satiiL time it Is satisfactory to find that 
tile moans at our disposal will as far as found expedient, 
enable us to supjily ('ducational daises r all intellectual 
tempcrainenis and requirement;,: compound ones for 
those whose normal Pursuit involves a comprehensive 
range of attainments, simjdcr ones for those whose 
Occupation carl he benefited by the study of one or 
more detached Subjects, and for all a wholesome in¬ 
fusion of Ge; oral Scientific Knowledge. 

mlscellaneoujs chemical industkies. 

Alter applying the experience acquired in the 
Brewery to other establishments in which eekmen’I'a- 
’I'lON is the leading jirinclple, such as the Distillery, the 
Manufactory of British Wines, of Vineg r, &c., let us 
allow our mind to wander from the produetion ol 
Acetic Acid to Li, o of to, Iinuganic Acids, and we 
soon find durselves in a crowd of scientific Manufac¬ 
tures, claiming for all employed in them a certain 
general, chemical foin.ii,,,ion, and for the uppci 
members of the- ,■ steiff a considerable amount of special 
chemical knowledge. roral of them illustrate in a 
peculiarly striking manner, the power of modern 
Science, and are eminently calculated to encourage the 
spirit of studious emulation. Such are for instance the 
manufacture of Oxalic Acid from Sawdust, of commcai 

(1) See also the ^Article on “ Studies for Subject Certificates ” at tlx 
,ooininencomcnt of this Chapter. 
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Soda, of Sa] Ammoniac, of Alum, of Ultramai iiic and oi[ 
Alizarine. Franglit with enconraf^ement arc also the 
Palm Oil Products, wid tliose distilled from P)Og Head 
Coal, and ahovc all the inunherlcss jiroducts, as varied 
as they arc imjioi'tant, yielded hy the common Coal 
Tar of the Gas Works; from the fulminating-Pici’ate 
that will blow up a Man of War, to the choice Dye; 
that is the charm of a Lady’s Dress, or the fragrant 
mock-essence that porha])s perfumes hei Handkerchief. 
There is so)aethhig unmistakcably pregnant with dis¬ 
covery, ])rofit, and renown, in these strange mutations 
of Organic Matter, which would seem miracles if the 
perfection of speculative analysis had not apjiointed for 
eacli phenomenon its rationale, and marked beforehand 
for each new ])roduct its pro 2 )er place. Then again in 
the Sugar Refinery, how instructive are the Vacuum 
Process and the more recent Hydro-Extractor which so 
neatly illustrate the joint action of various departiiicnts 
of Science, and how worthy of note is the substitution 
of inodorous means of purification, for the oflensiwdy 
imjnire ones formerly used, showing as it docs the 
Manulacturer in the very satisfactoiy light of one who 
thinks of his neighbours as well as of himsedf. 

Uniting the commercial with the .scientific element, 
the mixed Trade of the Colouk and Varnish Makkr 
may be named as one of those in which a good know- 
leRgo of Cheinkstry .should be allied with practical 
notions of Economic Rotany, and Commercial Geo¬ 
graphy, in order that the strange ignorance which 
prevails as to the origin and nature of many common 
Drugs, may be gradually dispelled, and a correct 
ivomenclature may be established, permanently attach¬ 
ing standard names to standard types; so as'not only to 
put an, end to the present ridiculous blunders, but in 



f 

Sect. 2.] • , MISOELLANEOU& 301 

some fiioasnro to prevent fraudulent, substitution I'rom 
^wppcninjr under colour of a mistake.^) 

Mani''. vcMiiin is essentia,lly chemical, hut in 
its higher departme'itrt it allies with that character a 
oonsidorahlc amount of Artistic Design and Decorative 
Taste. Dy a, feW e-asr tran.;i(ions, coloured glass leads 
us to Mnamel, and Mnamel to Porcelain, the manu¬ 
facture of which hlond^ Mineralogy, Chemistry, Mo- 
chanl'-s, and Art, i.i one of the happiest combinations 
to he found in the whole range of the Fictile In¬ 
dustries.—Descending from Porcelain and China to 
Fart hen ware, and down to the lower grade,s of Pottery, 
we find at hist Science and Art merged almost entirely 
in a more mechanical labour. 


Outlhm'for Siinmaries. 

Tf wc a.dd to llie intrinsic divergencies of Chemical 
Industries, the divmisity arising from their various 
scales and forms of organization I’rom the small Busi¬ 
ness to the potent Company, it hecome.s obvious that 
the endeavour to mark out for them special Curricula, 
would be as, t(‘diour ,is it would be premature. It will 
suffice for the ]ireseni to ad ’ to the general indications 
already siniplicd in sjicaJving of the Brewery, a sug¬ 
gestive Jformula.ry of'an elastic character for normal 
CaiuTidattis, whilst those belonging to Category C are 
referred to the article on “Studies for Subfect Cer¬ 
tificates ” at the beginning of this Chapter. 

(.1) As a speojinoii of a coimiion misnomer, may bo mentioned the term 
(fuins used ill speakiii" of Be,sins. Tims one constantly hears of Gum 
CopnJ, (Jurn ffammar, &e., and the confusion li.as reached the extent dt 
Cftlliliji (jiAMltUdll (hi'tn-lHXK/e, 
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Minor Examination. 

(il lias been expIa'inoJ tliat in many TnJiiatries t.li(u-e 

will be no Examination of this Degree.) 

(iRAim J CouRSK of G. S. F. 

Grade 2 Course. Inorganic or Org.anic Cliemistry, or 
both, according to the nature of the Industry in 
question.—Any other department of the Element¬ 
ary Division of the Course that may be similarly 
re(]nired.—Any portion or portions of the Apiilied 
Division of the Course that may serve to give a 
general view of the Jndnsfry, or a preparatory 
insiglit into its rationale. 

Handuook. The Junior 'fochnology of the Trade: in 
question. The Introductory Portion to include as 
usual any Preparatory Knowledge require<l to be 
in a state of special adaptation. 


Mattiematicai, Studies. In the case of any Chemic<'d 
Industry involving Mensuration, Advanced Ai-itli- 
metic, or any other branch of Mathematical Attixin- 
mcnis, there will be little difficulty in'determining 
the grade of pnfficiency required, and assigning 
the apj)ropriatc Text Books. 

Art Studies. The atbiinments to be derivedfrorii this 
source will for the most part resolve themselves 
into the following alternatives ;—Eitfher the Work¬ 
man will only require that stage of Art which will 
enable him to understand and work from a Draw- 
. ing or Model,—or he will require distinct artistic 
ability, so that he will be reckoned, as an‘Art 
Workman, and be thus relieved of the necessity of 
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knowing the same amount of Science as his com¬ 
panions in other J )e])artments of the Factory. 


In certain dejiartments of manufacture, as for instance, 
in ihe Glass aisi '^eramic [ndustrie.s, an amount of 
manual dexterily is invoked eijuivalent to Art 
W(;i-kraanship, eod which it will be best to consider 
as a distinct Handicraft. 


Major Examination. 

(Approximately corresponding in Industries con- 
FicIcaI on t]io Factory System to the rccpiirements of 
a First Rate IVorkman, Leading Man, or Foreman.) 

Guahe 2 CoxTRSE 6f G. S. F. 

GifAnE .3. ('bcmistry and any other department of 
“ h]lem(uit«ary or Applied Knowledge” specially 
required. 

Maxuai,. Advanced Technology of the Industry in 
question, including any inti-oductoiy Matter re- 
(juired.—Ilygieuic Advice to be freely given .as 
riigards jaroces.-.. iiuhe.illhy for those employed, or 
tfuidiiig to the amioyance of the neighbourhood. 


MATm:MA.Ti('AT. bi'i'DiEs. Requirements in this direc¬ 
tion will more fn ; mtly occur in the .present 
than in tlie Minor Degree, hut caxx he met with 
equal ease. 

Art S'i’uniES.. The above remarks concerning Minor 
Students are to some extent her« applicabfc. _ As^ 
Tor the Artistic Taste which in the Ceramic and 
other k'indred Industries may be required by many 
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Supervisors of work wlio need not themselves pos¬ 
sess artistic abilities, it will, according; to circum¬ 
stances, be acquired oitbor in the Art Classes or in 
the Technical Ateliers. 


What lias been said above concernin<jf manual ability, 
accpiires additional strenp^tb in this Advanced Dc<?reo. 


Superior Examination. 

Gradh 3 of G. S. F. 

Graue 4 of Inorganic or Organic Chemistry, or of both; 
as also of any other branch of preparatory Science 
specially requii’ed. 

Manuai. (duly supplemented). The complete Techno¬ 
logy of the Industry in question, embracing in a 
comprehensive manner everything that may tend 
to make a Chemical Manufacture commercially 
successful and nationally creditable. 


Matiiemat(Cal Stedtes. Any attainmeTits that may 
possibly be required i?i this dii'cctioii will be indi¬ 
cated in the respective Examination Syllabuses. 

Art Stiimes. In those few Chemical Industries in 
which Art is concerned, the Directors of large 
establishments, without being arlists themselves, 
sheuhi possess that training of the mind and eye 
which may enable them to appreciate Artists, 
and to see that all things susceptible of it, be 
carried out artistically. 
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SECTION 3.- TRADES CONNECTED WITH THE 
CONSTRUCTION, DECORATION, AND FURNISH¬ 
ING OF DWELLINGS. 

THE li[TIIJ)Et; 

Ilavilig iljnsl,rated iu sninc measure by means of a 
few eraivenient Types, the intendcil mode of assigning 
to tlie various Trades tlieir respecti’/e educational re- 
(plire! luu its, we will now proceed, as explained at 
]), to review seriatim the leading Industrial Occu- 
patioiw- which minister to the necessities and comforts 
of Dai’)' Life, taJciiig first these without which there 
would, ho no House to live iu. 

Ai'chitectui'c ha,s two constituent Elements, the Artistic 
and the Econoiidc Element, which ought to harmonize, 
hut which arc too often made to seem antagonistic, 
one being developed at Ur'' expense of the other. 
Looking at what is done abroad, one feels fully entitled 
to hope that if nol ’'oth, a+ least the Artistic Element 
will ere lou^ he accommodated with a regular and 
complete system of Instruction of a national character, 
notwitlistiandiiig the adverse influence of the Members 
of thfe Profession. vLo might see in any Institution for 
that purpose, whether ’'i connection with South Ken¬ 
sington or otherwise, an encroachment on the advan¬ 
tages which they derive from their Apprenticed Pupils. 
As ixgards the Economic Element through which a 
lluilding is made to suit the purpose for which it is 
required, an4 an equitable compromise is effected be¬ 
tween convenience and space, pretensions and means, 
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it is less likely that these utilitarian considetations 
should receive due educational attention, unless they he 
taken up by the pin posed Central Technical University, 
where accordingly Instruction in Economic Architec¬ 
ture will be abundantly provided in the Museum, in 
the Class Eoom, and through the Editorial Department. 
Everything will he done in order that this intellectual 
pabulum, which is equally required by the Architect 
and the Builder, may prove equally palatable to both, 
so that being ostensibly provided for the latter, it may 
also attract the former. 

There are few Occupations through which a more 
open path leads the intelligent and persevering Work¬ 
man to a high position in the soci.al scale, or in which 
Knowledge more readily effaces the barrier between a 
Trade and a Profession, than that of the BuiLnEit, 
which taken- in its full compveheusiveness, unites an 
extraordinary variety of interesting dc])artmcnts of 
study. This, coupled with the consideration of the 
vast number of subordinate hands it employs, and 
the tangible importance of its rcsidts, sufficiently ex¬ 
plains the attention paid to it in continental countries, 
where either distinct Colleges, or distinct Courses of 
Instruction, arc jiroA'ided for its Students, Assuming 
that the latter measure will be preferred in this country, 
and proceeding accordingly to ascertain what Instruc¬ 
tion should be provided, we find that as' regards 
General Scientific Foundation, the Trade of the Builder 
does not, like the Industries wc have hitherto dealt 
with, require a predominant knowledge of any par¬ 
ticular part, but rather a substantial knowledge of the 
whole Tange; inasmuch as the Technical Knowledge 
‘which it involves, is characterized by a comprehen¬ 
siveness which few Trades surpass. 11 embraces if not 
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necessarily mainial cleverness, at least ability to com- 
Wnd and siipci vise in sueli matters as the following:— 

The. attainmcrJs (Vscribed furtUer on as witliin the 
compass of tlio. Stone Mason. 

All that rel;'i->s to the different varieties of Bricks 
and Tiles, inelndin,■; Tiiaterials’, manufacture, and modes 
of use for various purposes. 

A sotind llieorctical and practical Imowledge of 
Mortars, Cements, Stuccoes, and the like. 

A good acquaintance with Roofing and Paving Ma¬ 
terials. 

A thorough knowledge of the husinoss of the House 
(tarpenter, including the materials he uses, and the 
best way of using them. 

A considerable insight into the Traduo of the Painter 
and Decorator, Glazier, Plumber, and Sanitary Kn- 
giiieer. General Ironmdnger, and in short into every- 
tliing for making an abi de healtliy, comfortable, and if 
required, elegant. 

To all this Technical Knowledge must he added 
proficiency in the working out of Quantoies and Esti¬ 
mates, and the like, and though we may put down 
Drawing at a v'ery derail standard in order to keep 
the Builder •from interfering with the Architect, we 
find before us on summing up, such a total as to lead 
us to the following coufliiM us:— 

Tlftsre is no scfqve for a Minor Certificate. 

Tiie Candidate for a ’■ |'■ajor Certificate must add to 
a broad and sound groundwork of Preparatory Know¬ 
ledge, the comprehensive range of Technical Knowledge 
indicated above, whicli must he supplied by the Official 
kfanual.fif 

(1) Such portions as arc identical with or morel,y an ahridgmont of what 
is required by tho Stone Mason, the Bricklayer, the rarpenter, &c., need 
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Ilis Certificate will liave a significancy above that of 
the Major Certificate of any single one of the severaf 
Trades embraced in, it, though at the same time the 
knowledge of them will be I'ather mental and super¬ 
vising than manual and self-sufficient. 

Hygienic considerations should be fully gone into, 
not only as regards the healtli of those for whose use 
Dwellings are erected, but also as regards the safety 
of the Men employed in erecting them. 

The Diploma of Exeellence .should denote not only 
earnest studies, but also good natural aliilitios, and 
prove a distinction efpially honourable and remune¬ 
rative. As regards Preparatory Ivnowledgo the in¬ 
crease above the Major Degree will indeed be less 
notable than in most Industries, unless a tendency to 
amalgamate tlie attributes of the Aihhitect with those 
of the Builder, should induce a’ special development of 
artistic attainments ; but the expansion of the Technical 
Knowledge will he very considerable. Firstly, it will 
embrace more effectively the various Trades blended for 
a common purpose. Secondly, it will not only add 
stately mansions to the ordinary dwellings ibr Town 
and Country, but will also include the construction of 
Churcl'ics and public Buildings of every' description. 
Thirdly, it will search other countries for time-honoured 
types a7id new resources. Fourthly, it will discuss for 
the benefit of the less wealthy classes, the means of 
combining cheapness with cornfoi’t and durability, and 
scan for general enlightenment the union of prosaic 
convenience with artistic aspirations. 

probably pot be ri;peatcil iiTHler tho heading “ Builder ” in the edition, of 
the Advanced Cyclo])a;dia printed as a set of volnraes for reference, but 
this information must be given in full, and exactly as tbe Builder "wants 
it, in the Manual printed separately for his use, and which is to be tho 
Text Book for his Technical Studies (p. 242). 
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Summary. ^ 

M gor Examination. 

(iKjMik 2 CouR:-;. f'f«. !. ri. F. 

(iJfADK ■;!. Sl.itics and Dynamics. — Inorganic Olie- 
misiry.—Tlio Dc|)artmcnt,s of Apjdiod Knowledge 
bearing on ^'wellings Impiovcincnt.W 

Matueaiatioa[. Sti'DIes. Mensuration, &c., sufficient 
I'or working out estiinate.s and tlie like.® 

JkiiT ('lass. Stage 3 of tbe ap 2 »ropj-iate style of Draw¬ 
ing. 

Manual. Tbe Advanced Technology of the Trade, 
well h-av'ened with considerations of Health, Com¬ 
fort, and Eqonomy.<®) • 


Superior Examination. 

Ckaiih 3 of Gr S. F. will supply most of the Elementary 
and Apjdied Science required. Additions will much 
depend on the Books available. 

Matiiumattcal S’limiES. It should be shown by the 
Examination Syllabus that the Studies assigned 

(1) .See in Ohfiptcr III., .Section 2, tiie Synopsis of the late Twickenham 
Economic Masonni.~-Tho Suh.iect .'P Dwelling.^ Improvement considered 
fro7n an esonomic and sanitafy point of view, and in special reference to 
the reiinirancute of Oic Industrial Popnlntion, is one of those on which a 
methodical and well-digested u > ' of Instruction on a Gra^o 3 level is 
very desirable. 'Jill this can bo forthcoming, selections from the host 
existing publications must be pointed to in detail by the Syllabus of 
Eeferenco. 

(2) Surae recent ork like Nesbit’s ‘ Treatise on Practical JIcnsuration,’ 

W parts thereof, might serve as Tvxt Book. , 

(3) The construction of Dwellings, and other ordinary work, Mill ic 
chiefly liad in v^ew. It will have to be decided to what extent other more 
difficult or more aspiring branches of the Trade should be included here, 
or reserved for the ‘Superior Degree. 
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1.0 Major Candidates are to be considerably ex¬ 
tended without rising much in difficulty. ' 

Art Studies. The Artistic Attainments will consider¬ 
ably depend on the degree of approximation to the 
functions of the Architect. 

Manuai. (abundii.ntly sujiplemented). The full Tech¬ 
nology of the Trade, thoroughly scientific, and 
including on a scale much more expanded than 
that of the Major Degree, its more ai'duous and 
as])iring undertakings. 

THE MARON.(l) 

Having furnished our ideal type of a Builder with 
every attainment that may fit him for command, let 
us endeavour to devise Workmen worthy of him.— 
Though Stone is far less einjiloyed than Brick for 
ordinary building purposes in this part of England, it 
will suit us to give it the precedence, following in this 
as well as in most of the subsequent departments, nearly 
the same order as that which I found convenient in 
organizing my Economic Museum, where Building 
Designs constituted the first, and Building Materials 
the Second Class.—1 may here remark that in getting 
together my lithological Series, I soon was struck with 
the ignorance which prevailed among those who were 
constantly handling or dealing in these materials, as 
to the bcality which supplied them, and as regards 
foreign Marbles, oven as to the country "whence they 
came. To dispel ignorance of this kind where it pre- 

, c 

Xl) Under this title are hero included the ordinary Stone Mason, the 
Stone-carver, and the Marble Mason, whether employed for constrnetivo 
nr mortuary decoration, or tor any other purposes not appertaining to 
high Sculptural Arl. 
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vails, will of course be one of the aims of the proposed 
*t»stitutioii, ami its ^Inseuin replete with instriictioii.il 
series,, fully labr'Ied, will of itself do much, whilst it 
will lielp the technit.il rrofos'.ors to do more.^^) As for 
tlio geological fistorv of I’elreoiis Materials, tlierc is 
soiiu! iisg in kmovii.g ihat cer'.ain Stones are of igneous, 
oti ors of aqueous origin, and that among the latter 
many will for a simjile r. asoii, stand the w'^ather best 
when the layers of desposit of which they are formed, 
arc ])laccd horizontally; but as ibr those more specu¬ 
lative portions of Geological Schnee which are apt to 
lead young men’s minds beyond their depth, some 
discretion must be used in teaching them. 

A comparatively small amount of Chemistry will be 
Kuflicieiit for enabling the Mason to understand an ex- 
])lanalion of the’ chemical differences in the materials 
used liy him, and also to take in the advice that may 
he given him as to Moitars and Cements. As regards 
Physics, he .should jiay particular attention to those 
ap])lications of the Mechanical Powers, the intelligent 
use of which in moving such ponderous masses as those 
ho has to deal with, inay make to him a difference of 
life or limb. 

An attahimcnt which decidedly claims attention 
from the Mason is the measurement of Solids or Cubic 
measure^noui, .simpliliqtl a much as possible in the 
Mindr Studies, but rising into geometrical problems in 
the higher ones. 

(1) Out! of tile first results of instruction thus organized, will be a rational 
and fi\ed nomenclature. In the mean time I vorturo to use the plural 
“Stoncb” for d"sy,.iating lullectively all kinds of Stone or “PETUEOtis 
Mateuialb” used in tlic comstruction or decoration of Buil^ngs.—As 
Maiibles are strictly spisikuig Carbonate of Lime, it would bo conv.'iiiost 
to b#vc a sepajjito word for designating Granite, Porphyry, Serpentine, 
and other Stones susceptible of n high polish, and used for ornamental 
purposes in lieu of Marble, with which they arc too often confounded. 



312 TBABES OF CONSTRUCTION. ' [CHAr. V. 

In this as in other Trades in which manual skill has 
a partly mechanical and partly artistic tendency, tie' 
Candidate for a Mivor Certificate should be able, not 
only to work in the appropriate material a simple 
ornament from a Drawing, but also to copy that Draw¬ 
ing in free hand. 

The Major Candidate will be expected to display 
both with chisel and pencil, much more advanced 
abilities; though artistic origination may still be dis- 
j)cnsed with.—(^bls for a Di])loma of Excelleme, 1 do 
not at present see how it can be imirited without 
stepping into the province of the Sculptor. 


Summary. 

Minor Examination. 

(tkaiie 1 Course of G. S. F. 

Grade 2 CouiiSE. The jwtion of J’hysics relating to 
the Mechanical Powers.—The portion of Inorganic 
Chemistry bearing on Stones and Cements.— 
The Department of Applied Knowledge (Second 
Division of the Course) relatiiig to -Stones and 
Cements, unless it should be found j)rcferable to 
include this Subject in the Introductory Portion 
of the Technical Knowledge. ' 

Mathematxcai. Studies. Grade 2 of Mensuration. 

Art Class. Stage 1, or if possible Stage 2, of Draw¬ 
ing. 

Handbook. To embrace what a good Workman may 
fairly be expected to know concerning the ordinary 

«■ 

(1) Of coareo every cncouriigcmciit will lx; given to promising young 
Students to try their liest iil Jiosign and Mfxle.lliug, 
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•* A'ppliances, Materials, and Processes. To include 
* • precautions for avoidance of Accident or Injury. 

. _ • 

Manual Skill to be tested by some simple and appro¬ 
priate piece oi (.av.' ul:,’. 

Major Examination. 

TbcG. S. P. and Preparatory Attainments to be ad¬ 
vanced one Grade. 

Manu.vi.. The, Technical Kuowled'xe to be advanced 
and expanded in tbe same proportion as the Pre¬ 
paratory Knowledge, and to include introductory 
nolions of the Geology of the mo.st useful Petreous 
Formations,,and the leading particulars of QuAii- 
iiYix’cr, as well as a> good knowledge of home and 
foreign Materials. 


Scul])tural Abilities to include all ordinary orna¬ 
mental work. 


. TllJi 1 mOK ANi' TILE MAKER. 

It lias been repeatedly shown how essential it is for 
Ihc snceoss of tl.c propp-e 1 national scheme of Technical 
Instfuctkm, thm It should embrace in its comprehensive 
grasp the whole Indr, ' ‘ ,1 Community, in order that 
every part of the educational structure may be ''o-ordi- 
nate'^with the rest, and that when located in its proper 
]rlace it may support and be supported. At the same 
time it has been proved to be equally essential that tfce 
most cautioiis discrimination should be used in selecting 
for tlie beginnieg of actual operations, those among thc^ 
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multitude of Industrial Pursuits, and those, only which 
urge undeniable claims to attention, and hold out un¬ 
questionable chances of success. Our selection will 
grow and ramify as our cfibrts become appreciated, our 
resources imjuove, and our steps, at first guided by 
forethought, acquire the aid of experience. 

Such are the considerations which present them¬ 
selves to the mind on arriving at a Trade like that of 
Brickmaking, in which we sec a multitude of hands 
working with a minimum exercise of brains. 7\c- 
cordingly for the present it may be best not to recom¬ 
mend for the rank and file of the Brickfield, anything 
beyond an Examination and Certificate in Grade 1 
of General Scientific Foundation, which being under 
a different name the same thing as the Science of 
Daily Life, is equally calculated to minister to their 
physical well-being, and to promote their technical 
advancement. On the one hand it j)rofessos to teach 
just what everybody has occasion to know, in a way 
that everybody is competent to understand, and may 
therefore without fear of wrong or ridicule bo ])re- 
scribed even for the most mechanically moving 
Labourer. On the other hand as Bricks happen to be 
things that every one in this Country ought to know 
something about, the rationale of their manufacture is 
clearly though simply exjdained in the Applied 
Division even of the Grade 1 Course. An/ in¬ 
clination to study the Grade 2 Course, or merely its 
Chemistry should be encouraged, but the only d’rade 
Certificate which seems likely to be required, is one 
of the Major Degree for the range of attainments tha| 
should he possessed by a Iforeman, or other person 
having the management of large Brick and Tile 
Works» 
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No apology is necessary for uniting Tiles with Bricks, 
Ijiii I am aware of tlie difficulty there is in clearly sepa¬ 
rating .Tiles frov, P 'Itery, into the nature of which 
they gradually .])ass h ■ luliiiement of material, glaziiig, 
and colouring, nenerally sj)eaking the Ceramic Arts 
are distinguished fi^e.r Brick and Tile Making, by the 
use of what is known as the Potter’s Wheel, instead of 
a Moidd; hut many e.xceptiuus occur, and we find our¬ 
selves in one of those numberless technical dilemmas, 
in wliich the* mutual overlapping of kindred Industries, 
must he dealt with by making the Students of each, 
acquainted with' all that stands not far beyond the 
border. 

Tlic following is a rough sketch of what might be 
conn)rised in the Curriculum in question .— 


Major ^Examination. 

Ckadh 2 ('oTiiisr: of 0 S. F. 

CritAni': 3 of Inorganic Chemistry. 

Man'uat,, to comprise a sound knowledge of the various 
availalde kinds of Clay and Brick Earth, with 
tlioir prej)aration and mixtures, as also of all usual 
macdiineay and r.,q)lianc(, piocesses and products, 
including a, as regards Bricks, not only all ordi¬ 
nary kinds, but also those peculiar in shape, colour, 
hardness, fireproof qu.iioy, etc.; I, as regards Tiles, 
all uSual kinds and qualities, with a few that might 
claim to be Eartlien.wU'e. • 


'idin BEICKI ^YEE, PLASTEKEE, &c. 

From the prominence given to matters of Household 
Economy in.ithe selection of the subjects composing the 
Second or Applied Division of the General Scientific 
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Foundation, results a certain advantage to Artisans 
whose occupation lies in that line. Thus the Britlf^- 
layer will find evq;n in Grade 1 of that Foundation, 
which we may assume to liave been initiated in his 
School years under the name of the Science of Daily 
Life, and to have been perfected during his Apprentice¬ 
ship, simple yet sound notions concerning the rationale 
of Mortars and Cements, and ncai'ly all other things on , 
which his Trade has a Scientific bearing; and these 
notions will be very satisfactorily completed for prac¬ 
tical purposes, if he acquires Grade 2. Accordingly as 
ihe technical manipulation of Bricks and Mortar is so 
much more a matter for Apprenticeship than for College 
Instruction, I would suggest offering no Trade Cer¬ 
tificate, but that Bricklayers be recommended to try, 
as far as conveniently possible, for Certificates in the 
following Subjects. 

.loruxKYMKx;— 

in Grade 1 of Ci. S. F. 

„ „ 2 of Physics. 

„ „ „ Inorganic Clieinistry. 

„ „ ,, Mensuration. 

Mastki!,s. to take each of these Subjects a Grade 
higher.(^) 

It is obvious that the suggestions here made will 
more or less aj)ply in the case of other Artisans whose 
pursuit may be benefited by Scientific or Mathematical 
Knowledge, but does not require a regular Course of 
Technical Studies. 

« 

(1) The Bricklayer’8 Labourer, who among other duties requiring no 
ificonsidorable amount of intclligonce, preparc.s the Mortar, raises the 
Scaffolding, &c., wil! constantly feel the twucfit of a Grade 1 Foundation, 
and may not unfrequonlly bo induced to strive for more. 
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WOOD-WORKERS IN GENERAL. 

Worl^evs in Ivood. will no lesS than Workers in 
llricks and Mdi-tar, derive constant advantage from a 
sound and early a^Miuircd acquaintaiico with the Science 
of Daily Life. Those whose simple labour is more a 
matter of practieo than of .study, such as Timher-fellors, 
Sawyer.s, and the like, will find in a (jrade 1 of 
(t. S. F. just the sort of Elementary and Applied 
Knowledge they require, whilst for the Young Car- 
]ientcr, Joiner, or Cabinet Maker, that Knowledge will 
admirably servo as a stiqipiug-stone to higher things. 
After learning at School the rudiments of Physics, and 
making good use of the Mechanical Powers during 
iheir jVpprenticeship, they wijl readily take in any 
further instalment of Physical Science, and as regards 
(lliennstry, Glue, Stains, Varnishes and Pj'cservatives 
fi om Dry Rot will In' pine within their compass. Even 
as regards Boiariy they will already have some notion 
of the difleronce between Eudogens and Exogens, and 
of the leading phenomena in the growth of the latter 
connected with the nature of the Wood produced ; .and 
the)''will be .competent to fed an intelligent curiosity 
al)out all that most concei'is them in the secrets of 
B’orestry, m- the incidents of the Timber Trade.fP 

Tl)i!re*i.s much to hedearnt in common by the various 
denominations of Workers in Wood, hut much also 
which they have to leaiu divergently. Th5 House 
Cari'onter deals with less sorts and larger masses of 
Wood than most of the others; his calculations of 

• 

(1) The swlvaTitago of assuring to ovory ono a good acauainSincf' with 
the ortgin and history of the Materials with which ho has to deal, has boon 
duly recognized m organizing tho Shidics at that excellent establishment 
the Enginc(Tiiig Collogo at Cooports Hill. 
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quantities require a good ariflimetical foundation, -and 
there is scope for scientific tliought as well as prac¬ 
tical training in tlie art of providing support for 
every pressure, and resistance for every thrust, and 
of effecting a maximum of strongtli witli a minimum of 
materials. 

As wo pass from Building Carpentry to Joinery, 
Cabinet-making and U|iliolstery, we find a ponderous 
and powerful construction replaced by accuracy of joint 
and elegance of design, and quantity, by vaj’iety of 
Woods employed; to say nothing of the introduction 
of other materials which creep in till Wood is in some 
departments, as in Bedsteads and the like, almost super¬ 
seded. Some of the wood-using Trades arc contracted 
into a narrow specialty; as for instance, that of the 
Sbiir and Handrail Maker, or of the Chair Maker, or 
again that of the Cooper, whose all-absorbing thought 
is to keep liquids in. That of the Boat,-builder is on 
the contrary to keep liquids out, and this specialty is 
far from being a narrow one. It is part of a vast 
range of important Industries appertaining to NavjM, 
ARCniTECTURE, and concerning which it may be best 
to say nothing till we see what development is given to 
the Nautical College so admirably located at Greenwich. 

Considerable discrimination must be exercised in 
selecting the Industrial Pursuits for which Trade Ex¬ 
aminations and Certificates are to be appointed at the 
beginning, and as regards various Handicrafts of which 
the uncertain outlines melt as it were into each other, 
it may be best to wait before inscribing them in 
Category B, till we ascertain in what proportions the 
respective Candidates are likely to make their appear¬ 
ance, and how they may best he grouped Tor ecoilomy 
of Teaching Power.—There can be no. doubt a.s to the 
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eligi*bifity of such Trades as those of the House Cai- 
yiQuter, the Joiner, and the Cabinet-maker, but it wi^l 
not be so easy to determine to wliat extent tliey should 
be united or separated in the Technical Teaching, and 
consequently in the Handbooks and Manuals. Under 
these circumstaaicos the followiTig suggestive Summary 
of Studies prepared with a view to them, is necessarily 
of a somewhat vague character. No Examination for 
a Diplom.a. of Excellence is indicated, because the rising 
Cariieiiter wpuld probably aspire to become a Builder, 
and the rising Cabinet-maker to become an Uphol¬ 
sterer. 


Stnnmary. 

Minor Examination. 

» 

Grapk 1 Course of G. S. F. 

CritAUi': 2 Course. Mechanical Physics, as far as and 
including the hubject of Wheel Carriages (sec 
p. 174). — The part of Botany relating to tlie 
growth of Exogens.—The Department of the Se- 
cc.nd Division of the Course relating to the dif- 
lerent sorts of Wood and their uses. It might be 
well further to include in the case of the House 
(hrpentcr, all the departments relating to Dwell¬ 
ings, and in the case of the Cabinet Maker, other 
appropriate .selections. 

M.\tuematic.ve HTuniES. Grade 2 of Mensuration. 

Art Class. Stage 2 of Drawing. 

Hax dbook. Junior Technology of the particular branch 
of Woodw. rking in view. In each case to include 
a scientific review of the appropriate Workshop, 
"with it^ appliances and tools, and of all ordinary 
mateinals and operations; the item of common 
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accidents, with means for avoidance or relief, mot 
being forgotten. 

Manual ability to be appropriately tested. 

Major Examination. 

Guape 2 CoimsR of G. S. F.C) 

Mathematical Btudies. Grade 3 of Men.snrntion. In 
some branolies Geometry should be sjiecially at¬ 
tended to. 

Art Claps. Stage 3 of Mechanical and Freehand 
Drawing. 

Manual. Practical considerations will determine to 
what extent the several Wood-working Industries 
should in their advanced Technology he united or 
taken separately. At all events the Scientific 
Eeview of Materials will not only enter fully into 
the origin, properties, and uses of the Woods ordi¬ 
narily used in each, but extend to less known ones, 
whilst all other Departments will ho treated with 
equal thoroughness, 


Manual ability to be tested by some superior feat of 
Workmanship. 

(1) By (tirtbrciiocs in ttio Examination Syll.atms, t,ho portions of the Ele¬ 
mentary and A|)plied Divisions of tliis Course which have hcen pushed 
forward a Grade Leyond the re.st in the Minor Curriculum, may now 
rencive a nearly oqiiivalout promotion without being raised to Grade 3, of 
which the scientific phraseology might lie considered too arduous by the 
class of Artisans likely to liccomc Candidates. In due time the riswin 
the general standai'd of Education may allow of prescribing Grade 3 more 
freely. 
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THE PWJMBEK, r'll! GLAZlEli, THE PAINT';R, AND ALLIED 
T3ADES. 

Contirming l!:i' A'uclion .){';i Dwelling from the 
poirt to wliich it has heeu hronglit by the previous 
Trades, wo find ourselve.':' ooot'nnited with a now diffi¬ 
culty icsultiiig frui.i the frequent practice of uniting 
several more or le.ss distinct Tjudos in the hand^ of 
one Trauesman. The selection of tiicm is mainly regu¬ 
lated by coiisid('rations of practiwil convenience, and is 
of c.oi’.rse more compreliciisive in country places tlian 
in large Towns. Sometimes one and the same person 
is Blate”, Zinc Worlvcr, Plumber and limitary Mecha¬ 
nician, Glazier, •]louse Painfer, White Washer and 
Paperbanger. Elsewhete one secs a few of these 
Handicrafts omitted at the beginning of the list, and 
others tacked on to tiie end, such as Gilding and other 
branches of decoration. The best way of overcoming- 
such difficulties will probablx be as follows ; though of 
coui'se here, as in o’''''ry other branch of the proi)osed 
op(!rations, the idan be viopted will to some extent 
depend on the actual and relative number of the 
Students in the various departments. 

— Ea^h regularly orgnr-zed Trade or Handicraft, 
whiclT by. its inynortanco, the amount of knowledge 
involved, and the disti’ ■: nature of that knowledge, 
deserves to Imve a separate autonomy, -will have its 
own special Minor and Major Cnrriculura, Examination, 
and Trade Geiaihcate. 

— Where on the gontrai-y two or more Handicraftg, 
frequently f»id conveniently carried on by the same 
Man, involve almost identical preparatory knowledge, 

Y 
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and alnlitics of closely kindred nature, they will be 
pnblislied logetber in order to avoid nnnecc.ssary »'e- 
petltion of the infa’anation they recjnire in common. 
Tliu.s for instance there will be bnt one, “ Flandbook ” 
and 0710 “ Main7ar’ fo7- the Ilon.sc Painter, the Grai7iei', 
.and the Writer, whereby with a little an'a,7igcmcnt and 
a few remarks, the same review of pigments and other 
materials aiid appliances, may be 7tiade to serve for 
them all. 

— The foregoing will not ])reveiit tlie [nstrnction, 
bkaminations, a]id Certificates in these bra7iclies of 
Imln.stiy, fi'07n l'ei7ig distribiited in any manner found 
desirable, thanks to the plan of clearly defining the 
Cu7'riculum of every Student, by means of the exjfia- 
77atory Syllabus published in his E.vamination Pi'o- 
gainme. 

— Where converiicntly jios’sible, a central or chief 
Trade will be selected, round which affiliated bi-auches 
of Industry, may natui-ally group tlieraselves, and Stu- 
(lents who have obtained a Minor or Major Certificate 
iri the one, will be encouraged to try for Supple¬ 
mentary Certifi(;ates iii the others. Maiiy Industries 
of small compass, but not undcsei'ving of special 
notice, may be either taken up thus as Suppi.r;- 
MENTAitY PiKSUiTS, Or studied by themselves on a 
suitable I'oundation. 

■ — Every eucouragemeiit will be given to Artisans 
to extend their knowledge to pursuits allied to, or any¬ 
wise bearing on their own, and indeed borne Curricula 
of high degree, as for instance the Superior Currietdum 
of the Decorator, will compass obligatorily a mixture^of 
piany Trades. 

— Candidates for additional Certificates will not, as 
a rule, be re-exami]ied in branches of knowledge in 
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jvhich their' present Certificiites prove tliat they hav 
already passed a satisfactory examination. 


A glance at a few of tlie Occupations appertaining 
to tlie ]i*rosent group, may t-end to elucidate the fore¬ 
going suggcstion.s. 


a. —Koopivo. Tiling is now seldom an independent 
trade, heing mainly in the provinc'’ of the Bricklayer. 
Slating is sometimes in the same hands, or in those 
of the Plumher, hut it is frocptently also, and not un¬ 
deservedly, taken as a specialty. Shoidd it become cus¬ 
tomary to unite in the special occupation of a Roofer 
{Counviir, r>ach(,kdrr,) the .covering of Buildings, 
especially with non-nietiillic materials, this might not 
ii'.approprialely he considered as a Standai'd I’rade, and 
educationally dealt v'ih accordingly; not only hecause 
the variety of available materials is considerable, but, 
also because the process of usit'g them is often attended 
with danger, and the means for I’endering it less so 
deserve special stmB-. 

—The title of i i.i'MUKR anti Hydraflist might 
conveniently unite among either thingsfirstly, all 
kinds of ntetallic Roofing, (Juttering, and the like; 
secondly,* A pplia'ices ccfnnected with Domestic Hydrau¬ 
lics, i.e. with Domestic 'Water supply and Sanitary 
conveniences.—A certain improvement on the usual 
knowledge of these matters is a general desideratum, 
and the Summf”'y will be found to be framed with this 
view. Moreover suggestions for a more special and 
thoroiigbly scientific acquaintance with them under the 
title of “ Domestic Engineering,” will be found in the 
ryext sub-heading. 

T 2 
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r. —TTytiraultc, Sanitary, and Domestic Enqinkeh- 
JNO. A.sJIygicno liccoincs hotter appreciated, aiuHlie 
iitlcinj>ts to ]>roinote its public and doinestic appl'icatioii.s 
are rej^ularized and c.Ytondcd, we may liopc not only to 
.sec it.s importance fidly rocog-nized in tbc Ourricnla. of 
tlio Medical Faculties, but also to sec Tlyg'icnic Pro- 
fe.ssions and Trades tJirive and jirosper on the f^ood 
they do tbroiigh tbe evil they proveut.— llYDRAtiiAC 
Enginrerino, or tbe Science and Art of Water supi)ly, 
and Sanitary Enoineerino, or tbe Science and Art 
of Drainage and Sewerage, are Professions that may 
be expected to be attended to at the Givil Engineering 
f'olleges, but with margin enough for our co-operation, 
especially as far as they are cf)nnected with the phy.sical 
woll-bciiin: of the APorkin'r Clas.ses. As for Domestic 
Engjn'eerinq, it is a mueb more homely affair, and quite 
within oui' compass. It simply unites in a course of 
distinct studies, for the juirpo.se of better casting on 
them tbe light of Science, those domestic ajqdications 
of Hydraulics and Mechanics to purposes of Health and 
Comfort, Avbich are too often undertaken without being 
])roperly understood. Tbe Master I’lumbei' who is led 
by natural affinities to include them in bis business, 
will be induced to go into them with much more scien¬ 
tific tbo]-ougbness, by being offered the opportunity of 
a special Couivse of Studies, .success in which will pnable 
him to add to his Trade-title that of “ Domestic En¬ 
gineer.''’ Should his genius or his ambition prompt 
him to covet a ])rofessional standing in this useful line, 
he must strive to earn a Diploma of Excellence by a 
Course* of Studies widely compassing the domaiir of 
jbomestic Hygiene. They will embrace^ besides do¬ 
mestic sewerage, sanitary appliances, water supply, and 
other necessities of life, many of its comforts and coji- 
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vcmeiices, .such as Baths uf various kinds, ]>olls and 
flicir suhslituto, Alarms, Fire-esca.]ic>s, Ac. 

</. —/irl.AZiNO. If under tlie tijle of Glaziei- wo'c 
included the kjiowli d o; of all kind.s and dosci'ij)tiojis of 
Window Glass, jdain, worked, or coloured, and the art 
of using- the laliei for decoi'ati\'e jiurjwsos, we should 
pau.se .-i.nd coiisider ; hut Glay.ing as carried on in 
the ordinary way hy tlm I’ainter and Pliimhcr, is 
decidedly not aho\e heing laken a.s a Sujiplementary 
ru}Kuit. 

— Tile IIousi-: Pain'I’KU. This important Trade is 
one on the scientitic development < I' which no ]iains 
should he spared. It siiotdd have a .Minor and a Major 
Certificate. The Candidate for eilhor of thesi; should 
he recominended to take up in a siinlku- degi’ee the 
Suppiciuentai-y Pursuits of Ifistenipering and Paper- 
hanging, or those of Writing and Graining, in prei'er- 
enco to including the Trade ot the I’lumher, &c. The 
i’ainter aspiring to higher honours should go in for 
them as Decorator. (8ee sub-heading h.) 

f. —DiRTKMi'EiiiNU. Thi’ may be either jdain, in¬ 
cluding Whitewashing iuid other simple ceiatings for 
neatness or pres'-.’- tion,'^' or m-namental, including 
stencilling or other Decorative Work. The kindred 
nature of the knowledge and abilitie.s involved, suggest 
at once that Distemjierinu- should be included among 
the (Jccupalions taken up hy the Painter; though it 
should bo so far treat'd as a distinct Subject, as to 
allow of its being taken up by jjersons prevented hy 
their health or othei'W'i,se from pursuing Oil-painting. 

Pai’eul.vNGIXU is often taken up by the llouse- 

(1) A rough kind of Whitewashing, as well as Liinewasliiug, and ii| 
ing Tni- or tlic like, are mostly performed by Mon acting as Labourers 
under Krieklayera or.Carpouters. 
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piiiiitcr, and not inappropriately, but the two Subjects 
of Distempering and I’apeibanging, supported by, t 
Second Grade of G., S. F. would form by tbcmselves a 
very eligible means ot liveliliood. 

/(, _Tlie Dkcouatoi!. Whilst it is exceedingly de¬ 
sirable to i)romote the development of cliastcned and ■ 
infilled arcbitectural taste in the designing of Dwell¬ 
ings, it is no less desirable to carry the same principles ^ 
of true refinement into all the details of tbeir internal 
decoration. Hence it is im]iortant that the Teclinical 
Univoi’sity should offer every facility and encourage¬ 
ment for the i)roper training: Istly, of the Working 
Tradesman who adding a Major Certificate of pro¬ 
ficiency in Decorative A\"ork to that wbicli marks bis 
cleverness at painting in Oils and Distemper, will take 
the title of Patntkii axd Decoeatok ; 2nd]y, of the 
riiOEESSioxAL Decokatoe, wbose ability to elcvise 
and superintend all kinds of Decorative Work, will be 
attested by a Diploma of Excellence. Like the Duilder 
who, without being necessarily a good band at all the 
Trades engaged in the construction of a Building, knows 
enough of them to be an intelligent supervisw of the 
whole, be may render greater service by his fertile 
origination and adaptation of De.signs, bis judicious 
selection of patterns and colours, bis jiatronage of free¬ 
hand work in preference to Stencilling, and his careful 
surveillance of all that, is done, than by any nmnual 
participation therein. Mastering the history and vicis¬ 
situdes of Decoration in various Countriec, and soaring 
through the Hithctics of Economic Art to a standpoint 
whence he can control the tendencies of Fashion, he 
may be- able to exercise a jiowerful influence on tfie 
manifestations of wealth in the dwellings and furniture 
of the upper len thousand, and cause genuine artistic 
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task; to permeate downwards to nearly every social 
fbjrel. 

i. —frinnixo. Notwitlrstandinj^, tlie importance oi 
tliis operation, .and 1lie scientific interest attaclied to the 
extraordinary mallcahility of Gold, it is a matter of so 
mncli more practice tlia.n knowledge, and it is associated 
with so many difi'erent Handicrafts, that for the con¬ 
venience of these, it had hotter he treated as a Detached 
Snhjoct. This need not in the least ])revent its being 
made an ohl.igai-ory part of the Currienhim of the Trade 
descrihed in the next Paragraph. 

j. — The Garwkr and Gii.der. Thi‘ Trade thus named 
for convenience sake, and in conformity to the common 
practice, is intended to include the making and mount¬ 
ing of k’rames of all kinds, for Looking--g'lassos, as well 
;is for Pictures, Drinis, &(e If must however he home 
in- mind that the Garvifig of Wood for Gilded Frames, 
has heon to a great cxte'it superseded by the moulding 
of Stuccos and similar compounds, and that the working 
of Wood Mouldings is largfdy done by machinery. In 
fact a Ccarvcr who could i xccute Artisdc ornaments 
in Wood, would do'-'crve a siiecial Certificate as Art 
Workman. This T'c le frHher includes, or might ap¬ 
propriately •include, all ornamental work in AVood, 
Stucco, Cartoii-pierre, Papier-mache, and other materials 
wholly or partiadly gilt, employed in the decoration of 
Dwellings.—It ns evident that this Trade is one of 
those that should conm '.ndcr the cognizance of the 
professional Decorator, whose control over the selection 
and arrangement of Furniture, might also extend to 
the following 3uhject. 

l\ —PiCTxiRE-iiANGiNG. This Occupation involves 
more spcciai knowledge and cleverness than is gene¬ 
rally su})poscd,. both as regards symmetry and artistie 
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rules, and also as regards pernianent safety from acci¬ 
dent ; and if treated 'as a Sujrplcmcntary Pursuit it w;l\ 
form a convenient adjunct to tbo business eitliei; of the 
Carver and Gilder, of of the U}>liolstorer, 


By tlio ibregoing plan of separating educationally a 
number of Optional Spiuhots from tbo various Trades 
with which they are commonly associated in practice, 
the confusion which met our view on first accosting 
this group, is considerably smoollu'd away, an<l the 
number of Standard Trades for which Curricula should 
be provided, is reduced to a few, of which the following 
are examples. 


TilE PLUMJfflU AND lIl'DltADLLST. 

Minor Examination. 

Gkadh 1 Course of G. S. F. 

Grade 2 Course. Parts of Physics relating to the 
Mech'.uiical Powers and to Hydrostatics. — The 
Chemistry of the Familiar Metals.—r)e])artment 
of the Applied Division of the Course relating to 
the extraction and elaboration of the Metals; also 
a selection from the Departments relating to the 
supply and (jualitios of AVater. 

Matiie-watical Studies. Grade 1, or if conveniently 
possible. Grade 2 of Mensuration. 

Art Class. Stage 1 or 2 of Drawing. 

Handbook. The Junior Technology of the Trade, duly 
supported with Introductory Matter, but not ex¬ 
tending beyond what every intelligent workma*n 
may he expected to perform and to understand. 
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•. Major Examination. 

Gkadw 2 CouissR ,oi' G. S. F., supjiS^rtcd with iiiiy suit¬ 
able Works on Mechanism «ncl Hydraulics. 
Matiiumaticai. Stdiuks, Grade 2 or 3 of Mensuration. 
Aut S’I’HUI kr. Stage 2 or 3 of ]_>rawing. 
iVanual. Advanced Technology of the 'frade, with 
a])undant introducloiy matter, bring,tig Science 
into clear connection wiili its Technical Ajipli- 
cations’. 

J)OME,STIC ENOINEKR 

('riiere will he no Minor Fxamination.) 

■ Major Examination. 

(tUADE 2 (’OUKSE of G. *S. F. 

Gr.Aon 3. Inorgariic Chemistry.— Also Statics, Dy¬ 
namics, Mechanism, and Hydraulics from appro¬ 
priate Sources. 

Matiiematicai. Studies. Grade 2 or 3 of General 
Mathematics. 

Art Studies. Siu'.^r 3 ol Drawing. 

Manual. Sjiecial Technology, of the character indi¬ 
cated in the Analysis 

• 

Superior Examination. 

Grade 3 of Ge S. F. 

'fhe other Preparatory Attainments need not be 
raised much .move the level indicated for tlie Major 
Degree. A far greater expansion will occur' in tjic 
knowledge to be derived from a full use of the Manual 
supported with* abundant references to special Work.s. 
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HOUSE TAINTERXI) 

Minor Examination. 

1 Coi'RPE S. F. 

(trade 2 CouitSE. Tlie parts of Clioiiiistiy most css(!ii- 
tial for uiKlo’standiiio- tlio iiatnro iiiul propc'rtics of 
tlio Pi<?niont.s, A^eliiolcs, AA'irnisljcs, Arc., commonly 
used. Tlio selection to be as nsmil indicated by 
tlie ExaminatioTi tsyllalms. 

Matiiematicai- Studies. Grade 1 of riane Mensu¬ 
ration. 

Art Class. Stage 2 of Drawing. 

IIandrook. The Junior Teclinology of tbc Trade. 
The Introductory Portion to include leading no¬ 
tions of Chromatics. — Also the construction of 
suitable scaffolding. 

Major Examination. 

Grade 2 Course of G. S. F. 

Mathematical Studies. Grade 2 or 3 of Mensuration. 
Art Class. Stage 3 of Drawing. 

Manual. I’be .'Vdvanced Technology of the Trade. 
The Introductory Subjects, including Chromatics, 
to be effectively treated, and Hygienic Advice to 
be freely given. 

(1) Tlio Pro])ar,Ttory Knowledge here indicated will suffice for several of 
the occupiitions which liavo been mentioned as suitedifor being annexed 
to the present Trade. Should additional attainments lie involved in any 
of them, they would be indicated in the respective Syllabuse.s. 
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THE DECOEATOB. 

(No Mijioi' Exaniiiia^tioii.) 

Major Examination 

F(ir u (\-rliljcato as Woiikin'd Decoiiator. 

To pass tills Examination the JToiisc Painter liolcling- 
a Major (’cTtlfieate must in addition to llie altainments 
llici'ein attested sliow tlio following :—A (Jrade 3 of 
tlic part of Physics rclaling to Ligdit.—Considerable 
ex]io,rtness at the calculation (T intricate surfaces.— 
Stage of Drawing in apjn'opi'ialc Styles.—A good 
knowledge of the laws of Taste in form, colour, a.nd 
subject.—Some acquaintance wutli Standard Works on 
DecoraLive Art. _^ 

'A satisfactory Manual Test will be de rijjUi-ur. 


Superior Examination 

For a Diploma at> I’jwrKssED Dkoouatoh. 

Guape 3 of G. S. F. 

The other Prepaiatory Attainments will not require 
to be on a much higher level than in the preceding 
currieuluin. and Manual Skill will scarcely he so neces¬ 
sary ; hat the Technical Knowledge must include a 
thorough'acquaiutanco with the laws of Artistic Taste, 
with the histor}' of D..t((rative Art, its varied Styles 
and its manifold resources, and with the appropriate 
works, to which numerous references will he made in 
tlaj Manual. For further particulars see the Analysis, 


The Practical fo l^’car chiefly on Origination. 
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MJ5TAL WORKERS IN (iENERAL.(l) , 

It, may scorn at first very discouraging to liavc to 
moot tlie educational requirements of a host of 'I’rados 
and Handicrafts in wliicli so many Mcials arc apjdied 
in so rna-ny ways, to so many purposes; but on con- 
sidei-ation we sliall find the tush greatly lightened by 
the conclusions which we have already arrived at in 
cases more or less analogous to those wdiicli now j>re- 
sent themselves. 

The first step towuirds Metal-working is to obtain tin; 
Metal that is to be worked, and here an easy distinction 
may at once be made between the uppermost, and the 
remainder of the Brains and Hands engaged. For 
reasons already explained, the advanced Studies re- 
(juired for holding su]»crior positions in connection 
with Geology, Mining and the like, may with advan¬ 
tage remain entrusted to the Government School of 
Mines, being likely to be pursued chiefly by high-class 
Students capable of enjoying to its full e.xtent the re¬ 
fined scientific culture centred at South Kensington. 
But below thes(' Students set a.side as belonging to 
Category A, are oI ttoXXoi of the Afining Population, 
having neither the means nor the previous mental 
training required for availing thcm.selves of that high 
privilege, and who will be only too thankful if under 
the proposed system of National Technical Instruction, 
Science of equally sound jirinciplos but more con¬ 
descending disposition, stoojis to meet tlxeir wants and 
their comprehension. Further, we find that this 

(1) Plumbers auA Zineworkers have licon already adverted to.— 
Machinery, Watclunaking, and the like, will be treated of in a subse¬ 
quent group.—M,any of the higher branches of Metal-working, such ns 
those of the Gold- or Silver-smith, escape from our present notice into 
the domain of Art Workmanshiit. 
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cii'ciiiiifitance equally apjilics i,o a crowd of Workers 
engaf^'od in llie manifold occupations which purny, 
mix, ftisliion, and Mini oid as itscful or ornamental 
articles, the tirude ])roducts of the Mines.—Lot us 
take first those which helong to wliat it has been pro- 
jioKcd t« call (Ltegory (', engaged mainly in manual 
labour, with a oertaa’ii amount of skill, hut without a 
sulliciont extent or variety of Technical Knowledge to 
dosei'vc s|iceial (,'nri'icula and Trade (.,'ortificate.s. 


Categoiy C. 

These occupations will all he benefited by that 
Common Sense which even (rrado 1 of a General 
Scientific Fonndation, }mr|)osely devised as the Science 
of Daily Life, cannot fail to develop. AVhen it is 
remimhered that the Second Division of the Oour.se, 
•■specially of Grade 2, touches on the Technology of 
nearly all the Trades and Manufactures which minister 
to our daily wants, and particularly on the extraction 
and elahoration of the laniiliar meta's, it becomes 
obvious that a Metal "Worker who merely possesses 
such a foundation, w ill be a. Siwaiit as compared with 
a fellow worker who has never looked into Science at 

all.(D 

'Category B. 

It is unnecessary to . l eat what has been said of the 
convenience l^f not oidy using the General Scientific 
Foundation as a stepping-stone to further attainments, 
hut also in many instiuices of Iwrrowiug from a higher 
Grade of the same, certain portions of advanced jn- 

(1) For fiirtlior indications sec “ Studies for Sntjcct Certificates ” at 
,tlie lioginning of this Chapter. 
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formation. This expedient will supply in most of thp 
Motal-worldng Trades, nearly all the Preparatory 
Knowledge required. 'J'here are liowmver somctMetal- 
w'orking Industries in which a STipi)lementary Know¬ 
ledge of Metallurgy is demanded, and a few in which 
Mechanism must be understood. As for* Artistic 
Training, the main point is as usual, that the re¬ 
spective Workmen should he able to do their appointed 
work correctly from drawn patterns, and the respective 
Mastiws to draw the Patterns required. 

The present Grouj) affords us an opportunity of 
illustrating a principle which shoidd be constantly 
kept in view in devising (Curricula and preparing 
Text Books for the various Industries ; viz., that while 
the elevation and commercial success of each Industry, 
and the health and well-being of those engaged in it, 
should be primary considerations, nothing shoiild be 
neglected which can confer a benefit on the community 
at large. There is a branch of Technical Knowledge 
generally treated rather lightly as an incident,al appen¬ 
dage of the Trade of the Furnishing Ironmonger, hut 
the cultivation or neglect of which by himself and his 
Manufacturer, makes a very great difference in the 
domestic comfort of his cusl,omers; namely the know¬ 
ledge, theoretical and practical, of all that appertains 
to the production and domestic applications -of .Heat 
This highly important branch of instruction wall I 
imagine be entrusted under the name of Tukrmology, 
or some equivalent Title, to a special Professor for 
being illustrated in the University Museum by a col¬ 
lection of Models, A])pliances, and Specimens, more 
complete than any yet existing, and for being duly 
faught to the Students concerned, both through the 
CyclopEedias and ex cathedra. In the higher Grades,, 
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tliifi' thoi'mologic:il inst,i-uc‘tIoii wliould embrace a cf'ra- 
[ft'clieiisive range tif liygioiiic as well as economic 
quest,ioiiH; iiic' idluv among others the following 
points;—Common ausos o!' deterioration of tlio air 
of a room -1 nseon .ind tlicrcfov.' too little studied 
])la.y of ,atni(>-;pb( i’i cnrreiits in a room under tlie 
conij)lox inflmniccs of natural or artificial warmth, of 
moisture, of ilie admi-J,ure of Carbonic Acid, of 
dra,lights, Ac.;—contrivances and appliances for the 
spt'cial purpose of Ventilation;—relative advantages 
of the various open (j|rate.«, close Stoves, and other 
boating appliances, as regards convenience, economy, 
A'cntilatiou, and action on the Air when overheated;— 
rationale and cure of smoky chimneys;—comparative 
heating jiower of the various Fuels, including Gas, 
taken in connectitm with their price and relative con¬ 
venience;—best construction of Grates, Stoves, and 
.Ifanges, for Cookin.v rur|)oses;—contrivances for a 
siijiply of Hot Water, either connected with the fore¬ 
going or devised for Laundry I’urposes, and the like/^l 
Few jioints in Domestic J lygione are more perplex¬ 
ing than the vexed (juestion, “ open Grates versus close 
Stove.s,” comjilicatia ■; it is on either side by a multi¬ 
tude of ingeli'ous device,«, and rendered more perplex¬ 
ing by the conflicting cxjiorience of different countries, 
whilst t(; make matteii 'a>.rse, many clever Philoso¬ 
phers* have foil’d it more convenient to argue in 

favour of whatever the^ .tad personal preference for, 

• 

(1) Among tlio Manuscripts alluded to elsowlicrt as being aviulable for 
insixictiiin at the T' ickeulian Kconomic Museum, ac Paper.'-, relating to 
tliGileadnig types of Grates and Stoies, and to the modes of tesUng them. 
We may hope shortly to have tlio benefit of important additions to t'ljs 
l)ranoli*of bnowltjlge, in the form of an official ih'port by tlio Committee 
charged with the testing of Grates and Stoves at tlio International Exhi¬ 
bition in connection With the Society of Arts. 
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tliaii to take tlie trouble of ascertaining wbetber ibis 
preference was founded on babit or on reason.—Not¬ 
withstanding tbc labours of llio influential Coipmitteo 
appointed at tlie suggestion of Mr. Chadwick in 18CG, 
and followed uji in the ensuing year by a series of 
practical investigations at the Paris Universal Ex- 
bibition, niucb remains to be done wbicb it will be 
peculiarly within the ])rovince of the National Tech¬ 
nical University to undertake. Endowed with a 
spticious Mu.seinn, constituted on the ])rinci]de of not 
merely exhibiting to the best advantage things volun¬ 
tarily brought to it, but also of actively getting to¬ 
gether all that may be reipiired to compk'te eacb 
instructional Series, it will possess rare advantages for 
clearing up matters like these by practical investiga¬ 
tions on a comprebensive scale; foi turning at once 
to the Irest educational account the information thus 
elaborated, and for demonstrating that Industry guided 
by Science, may in serving its own interests, confer 
vast benefits on the community at lai'go. It may 
safely be hoped that the progress made in the in¬ 
dustrial lino at the National University, will bo duly 
res[)onded to in the physiological line at the Medical 
Faculties for the study of Hygiene is beginning at 
last to find in this country that, a]ipreciation which has 
for some time been accorded to it on the Contipent, and 
wmuld at once make rapid strides, if admitted to the 
'obligatory Curriculum of University Examinations. 

Eeturning to the more direct purpose of our Analysis, 
and considering the subject of Tbermology in relation 
to those who will have to work it into practical results, 
Vre take the example of a London Furnishing .Iron- 


(1) The appointmeut of Dr, Corfield to a special Chair of Ilygieno at 
UiiiTersity College, is in this respect an cncoiiriiging onion. 
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mortgor in a. largo way <>f business, one of those who 
a'^-e at the same time rather inappropriately called 
Workii|g Ironi oi ,^' rs beeanse thwy undertake to do 
or get done all \\ /rk connected with Ironmongery. 
We find that he miploy.s amonnr other Workmen, 
one or two ^vlio .m' sent out whenever a Grate or 
Stove i.s to be fixed or altered, or anything else to be 
done in tlie healing lin . These Mc” (nigiit certainly 
to have a few Sound notions of what they should do 
and a\'oid, '.sneh as would l)c afforded by even a 
inodei-atc acquaintance with I’liirmology.— Then above 
them wo sec jiefhaps a Foreman who like the French 
.Fi.inis-fc is esjiecially comjiotent to conquer a smoky 
chimney, and who is equally ready to act as consulting 
Engineer for a kifehon range or any other heating 
appliance, What" the above Workmen ought to know 
something of in a miwi)' degree, this special Foreman 
(lught to possess in a i, ijor degree, and each will ac¬ 
cordingly strive to add an appropriate Supplementaiy 
Certificate to the one marlcing his proficiency as 
AVorker in Ironmongery. 

T1 le Diploma of Excellence with the title of Pro- 
PEPSKD TifERMOWKn,,-, wib onl}' bc conferred on the 
well trained" Candidate who masters an exhaustive 
Course of Htudies. 

The Professor of Thi;);:\:<)„ooy at the proposed Uni¬ 
versity will probably be also Professor of PiiOTonocv; 
that is to say of the 1 wledge or subject o£ Light 
economically considered, d'his subject, which was in¬ 
cluded with that of the applications of Heat, in the 
labours of fhe Douth Kensington Committee, will often 
ho taken up by the same Students, hut arrang'eraonte 
will be made *10 allow of its being taken up separately 
by Lampists and Chandlers, not specially interested in 
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Tliermology. Tlic Superior Degree conferring' tin 
title of Professed Photologist will like that of the side] 
Course of Studies^, be very expansive, including:—f 
knowledge of the best moans for ascertaining the in 
tensity and quality of any given Light;—a knowledg( 
of all the most notable nuitei'ials and appliances avail 
able for tlu! production of Light, with their comparativ( 
men’ts as to bi'illiancy, quality, steadiness, safet}', con 
vcnience, and economy;—a knowledge of the use o 
Peflectors, including those for transmitting Day-ligh 
to the interior of Buildings in close-built Towns 
a knowledge of the effects of Light and Dai’kiiess oi 
the Human Frame in general, and of the amount anc 
quality of Light most congenial to the Visual Organs 
according to personal tem})erament and occupation. 

In the^ same way that some of the metal-working 
Trades plunge rather deeply into the subjects of Hea 
or Light, othci’S go oil' at a tangent in other direction; 
involving requirements which must equally be pro 
vided for in the Prejiiiratory and Technical portion 
of their respective (kirricula. Thus for instance then 
is much special chemical and pliotological Knowledge 
some amount of Decorative rbrt, and a good deal o 
Technical Contrivance involved in the Gaslittinf 
Trade. 

A question arises in this Gi’oup which will frequentb 
occui in future ones, namely as to the msinner of deal 
ing with Commercial Trades. In theory a Tradesmai 
ought to know the whole history of every article h( 

(1) This is one of tlic many resources winch the spread of intelligcno. 
through a scientific education is likely to enhance, and as an example o 
yio results may he mentioned that it has been shown by experiment h 
present a remedy for the internal darkness which is peckonod too chic 
objection to the mode of construction of Urban Dwellings for the Workini 
Classes known & the " Internal Coitidor System,” ' 
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sells, but ill practice tlio number and diversity of 
i-S-ticios soil! in a single shop, are such tliat all we 
can expect of be I'ealer is lliat ]m should sufilciently 
possess the rational, oi'cacli, to be able to judge whether 
it be good and "rcniiiiie of its kind, and to some extent 
wlietherj't (f .-ervung cf pivference over another 
a'iiclc of a different make. Thus taking for examjile 
file Furnishing Ironnn iger, it is impossible that he 
slioidd know thoioughly the details of manulactiire of 
the wiiole iVniltitiide of Articles stored for sale in his 
warehouse ; but he ought to be taught to recognize the 
(pialitj' of th(‘ materials of which they are made, trained 
lo discuss intelligently the jirinciple and contrivance of 
any new palent Lock, itnprovcd Bottle Jack, or Hydro¬ 
static Coffee Alachine, and instructed lo recommend 
things with a subMantial “reason why,” and not simply 
because t.hey are the “kfst out.” 

hiiotlier (jucstioi! is fi what extent Trades .should be 
ainalgamatcd or kejit apart, and what minor Occupa.- 
tions should be taught as Supplementary or Detached 
Subjects, so that it may be optional wdt.; the Students 
to as,sociate them ith Standard Trades, o’- to learn 
them as distinct m. ,s oi li.elihood. As examples of 
such Oecupalions may be named :—Nail-making, Wire 
■\\b.)rk-, Beil-lianging, Cop^.icr-beating, Tinning, Electro¬ 
plating. L^'cijue.ing and B. onzing, etc.—Nothing posi¬ 
tive need bo J. 'vJed till the actual working of the 
proposed Institution 1 '..gs out certain circumstances 
which it would be difficult to divine beforehand, but 
whioh it will be easy to conform to when become prac- 
titally appaienr. In the mean time appearances are in 
favour of the rule that many small Occupation’s which 
may conveniently be taken separately by- Minor Stu¬ 
dents, should be united by Major Students. 

z 2 
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OutUnex for Summaries 
Minor Examination. 

Grade 1 Course ol'G. S. F. 

Grade 2 Course. iTiorganio Clieinisiry, ami any other 
portion of the Elementary Divisiem that may he 
specially recpiired.—Thu Department of the Ap¬ 
plied Division I'olatiug to the ext.raction and elaho- 
rat-ion of Metals, and any other Departments that 
may have a bearing on the particular Handicraft 
in view. 

Mathematical Studies. Grade 1 of Mensuration if 
required. 

Art Class. Stage I of Drawing. 

Handrook. To include in its Introductory portion any 
Preparatory Knowledge of a Technical Character 
that may be required by the Trade in view, as for 
instance the description of the Horse’s Foot in the 
case of the dourneyman Farrier. 

Major Examination. 

Grade 2 Course of G. S. F. 

Grade 3. Tnorganic Chemistry, supplemented with 
some suitable Work on Metallurgy. The several 
Syllabuses to indicate likewise any other branches 
of Preparatory Scientific Knowledge required, and 
thO' best Sources.!®) 

Mathematical Studies. Mensuration ff required. 

(1) See also the analogous Suggestions at the end of tho Article on 
“ Miscell^eous Chemic,al Oecnyiations.” In respect of Students bolon^ng 
to. Category C. see tho indications at tho heginning of the present Article. 

(2) As an example of such suiiplcmontary Studies, ns-ay he mehtioned 
that tho Master Scale and Weight Maker should.he well up in tho Decimal 
System. 
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Ar'p Class. Stage 2 or 3 of Drawing. 

MiNUAr, r\Mvance'l Tccliuology of the Trade in qsrs- 
tioii, duly Mipi "ted with Introductory Matter, and 
as usual not 'li.ly ^;f a higher educational level, hut 
also of a. 'ouch iiv're comproheiislve character than 
the TccIiioKj;. ■’ of the Jfamlhook. 


Therniohhii/. 

Supj'lcineni-ary Studies for a ^/ill07‘ Cirtijicate to be 
obtained by a Jourucyniaji House S.nith, or Worker in 
Ironmongci'y, ])ossess-'.ig a Minor Certificate in that 
capacity. 

Gkaim': 2 Course. Part of Dl^sics relating to Heat, 
and portioTis" of Organic Chemistry required for 
understanding the formation, properties and pro¬ 
ducts of ttoal •'ud other Fuels.—Departments of 
the Applied Division of the Course relating to 
Warming, Cooking, Ventilating, &c., unless super¬ 
seded by Introductory Information oii these matters 
inserted in the Handbook. 

Havobook. To in .ude all that a Journeyman may 
fairly be expected to kmw concerning Thermology 
as described in the Analysis. 


Supplementary Studu,. for a Major Certificate to be 
obtained by a*Master House Smith, or the Foreman of 
a Working Ironmonger, possessing a Major Certificate 
iiusuch capacity. 

• 

GraSe 3 of *he parts of Physics and Organic Chemistry 
mentioned in the foregoing. 
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Manual. Advanced Course of Teclinology, ’■.veil 
supported with Introductory Information of t’te 
nature above described, and atfordincr a sound 
knowledge of Thormology as described in tbo 
Analysis. 


Studies for a Ih’/doina of Flxc.eUcnct’ as Pkopesskd ' 
Tjiurmologist. 

With the exception of raising tbe wliole range of 
G. S. F. to Grade o there will not be any essential 
difference from tbe foregoing as to Fre])aratory Know¬ 
ledge. It is a,s Tecbnical Knowledge, or introduction 
thereto, that will be treated tbe important range of 
subjects in view, and tie Manual, supplemented by its 
Notes, Appendices, and numerous references, will form 
a very complete guide book of Thermology, theoretical 
.and j'ractical. 


Photolo^ij. 

Supplementary Studies for a Minor Certificate, a 
Major Certificate, and a Bijjloma of Excellence in thi.s 
Subject, will eml.)i-ace in a gradation analogous to that 
shown for Thermology, the questions indicated In the 
.Analysis as belonging to the Sister Science, as well as 
the appropriate Preparatory Knowledge to be borrowed 
from Physics and Chemistry. 

The union of the two branches of Practical Science 
will be encouraged, promoting also, in the higlier 
degrees, an infusion of Artistic Taste fo*- combining 
beauty with utility in the respective appliances. 



Sect. 3.J 


THE UPHOLSTEBEll. 


343 


THE UVnOLKTEJiER, 

Propei'ly spoaki’i^,', the Compound 'Jrade liere in 
view, ft? moi'o i.;or! ecily expressed* by tbe irecpiently 
used compeund lii.le of Oabintt-maker and Ui’- 
ROLSTERHi:. Acr-0] ling 1o AVotoester’s Diciionary a 
“Cabinet Maker is one wlio makes articles of wooden 
fui'nitiire wliicb require nice workmanship,” whilst 
“An Ilpbolsterer is one who fin-nishes bouses with 
b(ids and fqrjiiturc.” As bowevei' the supplying oi 
Furniture includes Cabinetwork iiiuch better tluui tbe 
latter name includes all the .loiir'ry that is done in 
tbe Workshop of tbe Cpbolsterer, the latter Title will 
for brevity be used alone. 

This comprebensivo Trade will be found to-be one of 
those wbicb demand a Major (Jcrtificate and a Diploma 
of Excellence, but are ]iot likely to require a Minor 
(’ertificab. Tn 1‘act Ibe Master in a regular business 
geiiw’ally enqdoys ..j)ecial .lourneyunen for the several 
departments, but sbouM himself possess a good know¬ 
ledge of them all. Deside?; the Joinery and Cabinet¬ 
work executed in his Workshop, be should understand 
tbe quality of other articles in Wood, Cane, and otbei’ 
materials, vyliicb A may" better suit bis purpose to 
[)rocin'e from a special Aitisan, say tbe Chair-maker. 
Though he does not as a rule manufecture his Iron 
and Drals goods, he iliust know something about them. 
Then the subject of Stuffing Materials is much more 
vast and interesting than is generally supposed, and as 
for Woven Fabrics, besides those which Ibrm the in- 
dis 2 >cnsable shm of Ptuff'ed Goods, a groat many more, 
including Curtains, Carpets and the like, sljould be 
thoroughly gone into by the Tradesman “ who fui’nishes 
bouses with beds and Furniture." If to all this we 
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add tlie Artistic Element, that is to say Taste iii‘Fb,rm, 
Colour, Symmetry, and Effect, and a moderate pija- 
ficieifcy iji Drawing, we liave five cliief liranclies of 
teelmical attainment, namely Wood-work, Meta'i-work, 
Stuffing Materials, F;il)rics, and Artistic Talent, to say 
nothing of accessory altrilmtes/') 

Doforo [U'oceediiig to a suggestive Summary, it may 
he well to remark' how much power this Trade possesses 
when directed hy intelligent and conscientious minds, 
for introducing in the domestic habits of the People, 
not only improved Comfort, hut also improved Taste. 
Nor is it too much to say as I'egards many of the 
dwellings of the ])Oorer classes in [(articular, that he- 
twoen the shahhy-fine, imjaire old furniture that is 
there, and the unpretentious, hut neat and cleanly fui- 
niture that might he placed there at ncpial cost, under 
the guidance of scientific knowledge and hygienic 
{)rinci)de, often lies the difference hetween Disease and 
Health. 


Sumnnmf. 

(No Minor Examination.) 


Major Examination. 

GitADJi 2 tViunsK of G. S. F. A large portion of the 
2nd Division of this Course is so pcculiariy fruited 
for supplying the necessary Prei)aratory Scientific 
Knhwledge, that prohahly nothing fyrther will he 
required. 


(1) In the Dictionary iiIjovo quoted, we read that the term Ui‘H0lsteiij!U 
IS derived 'rrom UrnouiEit, wliieh originally meant tiie hearing of Coffins, 
fiK Weil as the mulMn/, imj of Funeral rites in general. This office w still 
to a groat extent iwriormed hy the Upholsterer, hut need not l)C included 
in his Onrriculiun. 
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MaV/iematicai. Rtu])IES. .. Grade 2 oF Moiisuratioii. 
», Advanced Aritlimoiic. 

Ar'I' Ceas.s. Grad;; 3 of tdio ajapropriate Siytes of 
design, i/iciuc'iTify Origination. 

Manual. To incjnde, hoside.s a good practical ac- 
(inaintfiie V 'viili llie Matinials used and the Ope¬ 
rations performed in the various liranclie.s of tlio 
Tradcj a -'Ound knnwledgc of tlie laws of Artistic 
Taste ap]>l.’i d to Articles of Domestic Furniture, 
with .i view to uniting neatness, and whore de¬ 
sired elegance, with the requirements of Health 
and Coml'ort. 

Superior Examination. 

Tin; whole of tdie Freparatorj Attainments to ho 
raised one Grado, particularly* including in the Artistic 
Training cleverness at originating and preparing 
De.sigus adapted to anv required purpose, taking into 
account available space and moans. 

Technical TitAiNiNa to include :—A complete know¬ 
ledge of all materials and conlri'vaiices available 
for the approjiriato Furnishing of Dwellings of 
various levels ei pretension ; special attention being 
paid to the means fo" turning limited incomes to 
the best account.— A comprehensive knowledge of 
^th« various styles oi Furniture and Decoration 
whi’ch prc.aii in various Countries, or have pre¬ 
vailed in former limes. 

• 

Upholsterers who have obtained Diplomas ofExcel- 
lenci, will be encouraged to try also for Diplomas as 
Professed Decorators, which will show their abil’ty to 
contract for all that relates to the embellishment as 
well as the furnishing of first-class Mansions. 
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SECTION 4.-TRADES CONNECTED 
AND CLOTHING. 

Tin’s Group of Industrial l*ursuits is intondcd to 
smliracc tlio whole range of 01,ass I\ . oj tlio late 
IVickenliani Economic Museum (p. 12!)), including 
[lot only Textile Materials and Fabrics In tlic viuious 
jfciges up to actual use, but also VVater])rool Articles 
ind the substances used in tbeir manufactaire; also 
Leather, Furs, and various accessories of Dress, uselul 
ir ornamental. It is another added to the many gionps 
which have already proved that Technical Insti'iiction 
cannot be dealt out to the various Industries in uniform 
portions, and that any scheme for dispensing it fairly, 
must as a first condition be based on a detailed review 
of the whole Tecbniciil Kingdom, and secondly he 
made as pliable in its various adaptations, as it must be 
firm in its main principles. 

Eeviewing the vast fidd of operations now before us, 
from the growth of Textile Materi.als to the ultimate 
use thereof, and from the coarsest Matting to the most 
delicate Tissue, we find comparatively few cif those 
prominent and well-defined types of Working Trades, 
whose intellectual needs can conveniently he mot by 
a regular Curriculum. Among these few, two of a 
chemical character, those of the Dyek and the Tanner, 
were selected as the fii’st examples in our analytical 
review. At the other extremity of this Group, where 
Fabrics are converted into Apparel, we shall see the 
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Tailor, ITattei, Shoeiriakcr, and a few others, workiiij.-' 
^llectively’ai fhat ouversion, in a manner to deserve 
our special atti .I'.r,,, lliou,<,d it will not be easj’ to find 
a colldbtive title liu tneir 0( evipations.W The greater 
part of the tirou]) however consi.'ts of Pursuits loss 
easy to couip;;ss itii outliiies of special instruction. 

First’ coni" what may be styled .Vgi!!CITLTURAj. 
Industries, such as tb" growing of Hemj), Flax or 
Cotton, and tin producing oi Wool or Silk, to which 
may he added the supplying of Hides and Skins in 
whatever way obtained. All tnese will in duo time 
claim, (lirectlv or indirectly, their share in the benefits 
of the jiroposed system of Technical Instruction; but it 
would be unwise to attempt to include them in its first 
ojieratious. 

Then come the J’rocesses by wdiich these Materials 
become Fabrics. They, are usually conducted as large 
MA:viii'’AC'i'URixo Industries, on the plan of subdivided 
labour, and many nands directed by few minds, and 
afford op])ortunities for applying most of the expedients 
which have been reeommen.b'd Ibr similar cases. The 
legitimate ambitioii of the directing minds, will find a 
suitable reconi])eiiin Diplomas of Excellence granted 
for comprehensive knowledge, And commanding abilities. 
The Foreman of a Depm'tiuent will in most cases only 
aspire to a Major Certificate, but his knowledge should 
inclftde the essential particulars of all the other Depart¬ 
ments.—Descending t'-- •'■hat may be called the udmr 
level of iactory employees in the line before us, wc are 
reminded that assuming they can only be classed as 
belonging to Category C, they may be greatly benefited 
by adding to a Grade 1 of the whole G.> S. F., a 

• ^ * 

(1) The French woj'd “ confection ’’ miglit he very coiivonieut, hut would 
he liahlc to misintej'pretution in English. 
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Grade 2 of Olieinistry and also of that Department ot 
“ Applied Knowledge ” which relates to Fabrics and 
Clothing. 

This ap])l ies also to many branches of Mannlae- 
tnre carried on at lamie by more or less indo[)endent 
Artisans, as Stocking Weavers, Silk Weavers, and the 
like. The more advanced or more intelligent of these, 
might take Grade 2 for the whole of their G. S. F., 
supplementing it with some suitable hook on Mechanism. 
They would also do well to learn Drawing.—Fcrha])s 
after a time it may he found worth while to include in 
the Advanced Cyclopedia, certain Manuals that may 
pi'ove valuable sources of information fir whole groujis 
of Arti.sans; as for inshince a Manu.al of MT'.aving in 
general, from which any Weaver in jiarticular may he 
directed to omit the few portions which do Jiot concern 
him, hut to learn .all those wdiich do.th This knowdedge 
will be supplemented from other sources. Thus the 
various Silk Weavers will borrow from the Manual of 
tb.e Silk Mercer such information as the following :— 

Silk ; its History, Production, and Trade. 

DnEAcniNf! AiVJ) Dyeing appdied to Silks. 

Silk Fa]!RICS most deserving of notice, reviewed 
under the united considerations of utility, beauty, 
and price. 

It is obvious that a Workman engaged in son?e other 
department of the manipulation of Silk, may be sub¬ 
stituted for a IVeaver, or that a Weaver of some other 
Material may be substituted for a Weaver'of Silk. In 
each case the ]}rinciplos of selection of the most ap- 
, propriate Subjects will be the same, though difierei),t 
the application. 

(1) Ilygionic hints for Iho sjiociitl benefit of Weavers will of course be 
included; especially concerning eyesight. 



Sect. 4.] FAdniCS AND ClormNO. 340 

» .'' 

tlic Matinfactiivinin^ Iiidastrics, a nuinl^cr of 
■'Himjiekotat. Trai)F:=? tiii'ow nci'osR onr pnlli frusli idflR- 
(‘ultios to Ik; o aoi! nvcvcome. Suiao of tliem 

are iiidcK'd IIk; ni' 'o cn'.atniTis of (/irciim.staiioc. Tlicir 
assoi'iniciits of Good.s arc so optiitnal, and vary so mncli 
accordiiyy to loi doics, vli'dlici populoTis or secluded, 
dial it wfiuld be futile to atloinpt to fetter tliem witli 
strict formularies of t ulaiical iiistruch'or. We have 
moreover to ciicmmtcr the extreme laxity and confusion 
t-diieli jircVail in (lommercial Nomeiiclatrire in general, 
and in the nomenclature of O'extilo Fabrics in par¬ 
ticular. If, l)_y way of illustration, wi; submit to a 
searcliing review the articles included in the warehouse 
of die ordinary Woollen Drajier, wc find that a feeble 
atti'iiipt at regular cla.ssificatioii is almost lost in a 
conf isiou of identical or nearly identical Fabrics bear¬ 
ing dilfcrcint names, and of identical Names given at 
different times or in dlF'U'ent places to dissimilar Fabrics. 
In this as in many other branches of Technology, the 
Museum of the propwsed Technical University, will 
if elaborated with proper losources ruder the direc¬ 
tion of competent Ihofessors, each responsible for his 
s}>eciality, form a .''Mndaid of Reference of inestimable 
importance'. Its enlightening influence on the con- 
mming as well as on tin; producing portion of the com¬ 
munity, will not only, 1 )i..g order ■whore ignorance and 
confusion rcigip. but may usefully control and guide the 
prolific manufacturing ingenuity which now j-uns wild 
foi’ the simjfle reason that Novelty attracts purchasers 
irrespective of Improvement. 

, What however chiefly concerns our present arguj 
ment, is the usefulness of the Museum as a *meang of 
Teclinical Training. Being specially contrived for im¬ 
parting the right kind of knowledge in the .most con- 
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venient form, its several Departments vyill equally 
correspond to the instruction given in the Technic&l 
Cyclopa'dias, and to tliat delivered or cathedra, and 
the present is one of those SuhjVcts in vvliich a Com¬ 
mercial Student inspeeling the Illustrations witli his 
Text Book in limul, may ]irey>a]'e liimself for an Ex¬ 
amination, with very little help from a d'eaelier. 

It must he rememhered that, like the Furnishing 
Ironmonger whose case was descrihed in the ])revious 
Section, the I’radc'sman who unites in his Shoji the 
]ii'oduct.s of many distinct Industries more or less con¬ 
nected with Apparel, cannot he expecled to go deeply 
into the origin and manufacture of every article; the 
essential ])oint heing that he should know enough con¬ 
cerning them to he ahlc to judge of their quality and 
value, so as to keep himself, and ‘consequently his 
customers, fi'oin heing taken in. Thus the GfJNEKAL 
(iUTFl'i'TEE, especially in the Country, may possibly 
find after considering the many resources and devices 
which the proposed educational system places hefore 
him, that his best plan is to earn a Major Certificate in 
Woollen I*rapery, Linen l)nq)ory, or ITaheidashery, 
and then only try for a Minor Certificate in each of 
the Supplementary Trades represented in his Sho]).(i) 

Passing now to the class of Tradesmen engaged as a 
rule it) pj-otecting and adorning the human frame, and 
by way of exception in pinching and disfiguring it, \re 
are struck by the ]n‘ominent and representative position 
occupied by the Taii.oi;, the HA'tTEii, aiid the SiiOE- 
MAKFR. Looking closer we notice that many other 
..-.Trades hook themselves on to these by liidts that muet 

(1) In passing Supplementary Examinations of thk description, a 
Ciindidato njsed not bo cxajpined again in Attainments in whicli Ids 
Major Certititnte shows tliat lie has already satisfactorily passed. 
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not lie ignqri'd. To tJio (lontlemoii’s Tiiilor, wlio liim- 
?fe]f prcsenis .scvenil vin-ictics, must bo aHsociiit(‘<l (he 
Hiiblt-inakcr, nd kridios’ Tailor, the lust moutioiied 
doing to a <'<'rtiiin . xlont identical work with the Dress¬ 
maker; and (''US step by step we might go through 
a nnmbpr of oe .ipations cntriistod to male or female 
hands. Sorm thing similar occurs in the Tiade of the 
i latter, with iis iominin ulTsets in th<‘ Lm. of Bonnets, 
Caps, and othei’ llead-drcsses. 


TIk‘. making of Shoes, like Glove-making, has to a 
certain e.ximit l>ecome Factory W^ork in certain locali¬ 
ties ; cutting of clicking, clo.siiig or joining, welting and 
soloing, are often done by different hands, and binding 
is mostly done by females; yet the ordinary Country 
Boot and SiioR Makkr who includes Ladies’ Shoes, 
affords a very instructive example of a substantial and 
web-defined Manual 'Jhado well deserving of an in¬ 
structional lift, and it ill suit our convenience to take 
him first, making his reipiiremonts a point of com- 
jiarison for others. 

Science in general can introduce to die Shoemaker 
new resources, ami teach him to make an improved 
use of old ones. IC-gienii Science in particular will 
show' him oti the one ha,nd. bow to a-void the injurious 
offiicts to which some parts of his occupation occasionally 
subject ^ Workman cnnr.i^oitly employed at them, and 
on tfie otlier bm d, it will teach him how he may benefit 
very materially bis ci.. omors, especially thoBO of the 
feminine geifder, by carefully studying the anatomy 
and physiology of the Human Foot, together w'ith the 
effects of pressure in producing Corns and other Ail* 
ments, find by cfl’ecting accordingly the best* possible 
compromise* between real and conventional beauty. 
Nature and'Fashion. There is scarcely so "compre- 



TflE Sim EM AKER 




rcHAP. V. 


Iiensive a range of Kul)jccfs n,8 to afford scope for a 
Di]iloTna of I'lxcellonce, but the stages of Knowledge 
by wbieli tbe Ap])r(;-ntico slionld become Journeynian, 
!Uid flu; latter become Master, are sunkMcntly clear to 
warrant tbe following outlines of a Suggestive Snm- 
ma,ry:— 


Minor Examination. 


(Iradk 1 t'orns?'; of Gr. S. F. 

(iRADH ‘2 Course. Portions of Cboinistry bearing on 
tbe Tanning and Currying processes. — Depart¬ 
ments of tbe 2n(l Division of tbe Course relating 
to tbe production arid uses of Leatber, as also of 
Tndia-rnbtier and Gutta Pereba. 

Art Ct.ass. Stage 1 of Drawing. 

Handhook. Tbe Introductory Portion to include lead¬ 
ing notions of tbe structure and functions of tbe 
Human Foot. Tbe Tecbnology to conclude with 
brief advice on tbe Hygiene of the Trade. 


Tbe test of Manual Ffliciency may bo resorted to 
more easily tlian in most of tbe Trades liit.berto re¬ 
viewed. 

Major Examination. 

Graue 2 Course of G. S. F. Tin's Preparation rvill 
prol,)ably suffice; the chief difference from the fore¬ 
going Cuniculum, being in tbe Technical Studies. 
Art Class. Stage 2 of Drawing. 

Manual. The Introduction to include a thorough 
insight into tbe Anatomy and Physiology of the 
Foot, and the normal and abnormal growth of 
the Skin. The Technology to inpludc the Ilis- 
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’torical and Etlinological AKpects of the Trade, or 
in other words, a Review of the various Foot 
tectors or Oontraetoi’s used a| various times, and 
in*\’arioiis.'t!ouiitries ; attention being particularly 
directed to tlie latest and best cojitrivances devised 
in this country or abroad for suj)p]ying tlie Poorer 
(’lasses with durable waterproof Boots and Shoes, 
uniting cheapness with other essential conditions, 
d'ho Hygiene of th(! 'IVade to be fully gone into 
.as regaids the health and comfort both of the 
Workman and of the (’ustomer. 


As a m.an may be a g<iod Master Shoemaker without 
being a first-rate hand at fine stitching or the like, 
the standard for these more manual ]),arts of the 
business need not be higher for him than for the 
. .lourncyman. 

Taking the I'orcgoing indications as a starting ])ouit, 
there will be no real diflicully in jneparing for othei' 
(’loLhing Trades, analogous ,-,011011108 of study ; provided 
care be taken, whilst making ovei'y necessary allowance 
for the requiremeni. of each, to cut away everything 
that may fairly be dispensed with. Thus for instance 
as regards the IIattkk, there will be no necessity for 
him to have as tliorougli an insight into the contents of 
the Ilftadj.as the Shoemaker should have into the in¬ 
ternal struclnre of the ’•'■ ■ot. Fortunately the, human 
Cranium cannot, like the more tractable nether ex¬ 
tremities, be squeezed into conformity with any given 
Last Avhich Fashion may jirescrihe, atid consequently 
the ti’ansgressions of tlie Hatter against the laws pf 
Perscftial Hygiene are few as compared with tliosc of 
the Shoemakeif.. It is rather in the jioint of view ot 
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artistic taste that his influence is o])en to improvement. 
Ih'sides striving to impi'n\'c the formal stiffness of IpU- 
dress gentility by gradually relieving it of the incubus 
of the n/lindcr, be may cxcrcLse his taste more freely in 
fancy Hats. In these, and still more in the article of 
Caps for Men and Hoys, he will do well to make him¬ 
self acquainted with all thati local and technical ex¬ 
perience have at diflercnt times devised for special 
circumstances of climate, occujwtion, d'c. Having thus 
arrived at the best contrivance he can devise under the 
influence of physical aiul hygienic knowledge, he will 
finish up by introducing to the utmost extent, the 
artistic element of Tastk in Outline and Colour. It 
is obvious however that these are matters for the 
Master, and not for the Journeyman, and that the 
k'nowlcdge of Materials should be much more ('x- 
tendod in the case of the foii-mer than of the latter; 
wbei'cas on the contr.ary in actual work of hand, there 
need scarcely be any difference between them. 

The Tau.oiuno Traue presents a stronger case to 
the same effect. The Master, if he is in a largo and 
rather stylish way of business, must not b(i expected 
b}' any means to be so clever at the use of needle and 
thimble as some of his Journcytnen ; for bis superiority 
lies not in the fingers, but in the mind and eye.® Ilis 
knowledge of the various kinds of Materials that pass 
through his hands must bo widely extended, unless it 
be found preferable to make a distinction between the 
simple Master Tailor, and the Tailor mid Draper who 
would be ('X])ected to earn his double Certificate by 
proportionate knowle<lge.—Whetber or not the tailor- 

(1) Cate of tilts (loiraipf ion uatiirally suggest the idea ttiat the estah- 
lislied Muster M’lio wislies to he ceriifieiited as deserving of Ids'})osition 
need not pass a Minor Examination heforc Ids Major one. It wontd he. 
liowcver nndesirahle fn make tliis a gonerni rule. 
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in^ Trade cdls for a Superior Examination with its 
Biploma of Excellonoo, may remain for the present rn 
open question. , 

We liave seen alt along the subject of Hygiene, as 
applied to Technical Industries, dividing itself into two 
question.s: the Health of those employed, and the 
Health of the Customer. As regards the former, the 
T.iilor’s Worksliop suggests some little ad'sice, which 
however to ho useful, must not he exaggerated. As 
regai'ds thO Health of the Customer,—first of all 
wo must relieve the Tailor of much resjionsihility ro- 
speeting Militaiy outfits, .an<l all manner of coinen- 
tional costumes and liveries ordered hy those who do 
not wear tlicm, and woiai hy those who have no voice 
in the contract. Then as regards Geuiiemcn’s Tailors 
in general, it must he confessed that anything their 
good sense might accomjh'sh in the furtheratice of 
rational or well-shaped garments, sinks into insig¬ 
nificance liy the .side of what miglit he done hy the 
Sister Trade for promoting healthful comfort and 
artistic grace amongst its fair customers 


FEMININE ncCUI'ATIO.viS CONNECTED WITH DRESSMA KINO, 
MILLTNJMty, (to. 

Here we find ■.mrselvc,'-' f ■ the first time called upon 
to consider a Ti->de, or rather a cluster of Trades or 
Occupations, that arc oi <mglit to he in female, hands, 
and before attempting to assign to them their appro- 
priat<' share in the educational benefits of the proposed 
Institution, tve must scan the special difficulties that, 
are to be overcome. 

It has beefl stated in a previous Chapter, that a large 
proportion of those Industrial Pursuits which are most 

2 A 2 
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frequently assigned to the softer sex, involve a limited 
range of ideas, hut that there are interesting exceptiomi 
to this rule. The Tpides now specially before us, that 
is to say those which make up Garmeiits and lAdorn- 
ments of various descriptions for female use, frequently 
exhibit the rule and the exce})tion under one roof. As 
in the case of the analogous male 'frades, we see large 
establishments where brain-work is reserved for the 
few, whilst hand-work more or loss split into distinct 
dej)artment.s, ol'ten becomes a mere manual peid’orm- 
ance, measured out in uniform stitches by a practised 
but unreasoning eye. We see little n'ece^ify for im¬ 
parting any comprehensive Technical Knowledge to 
this needle-armed rank and file, but all the greater is 
the resjionsibility, and the need of intellectual Train¬ 
ing, in the lea-ders of this patiently and submissively 
industrious host. In I'act the siuniber and diversity of 
the Articles called into requisition as Materials or 
Accessories in the endless work of female clothing and 
adornmonl, so vastly exceed even those which perplex 
the male Outfitter, that a I)i])lonia of Excellence would 
be well deserved l>y any Lady Superintendent posso.ss- 
ing anything like a knowledge of the whole range of 
producing Industries, and manulixcturing processes in¬ 
volved. At the same time it is obvious that nothing 
beyond a carefully reduced and simplified Compendium of 
this information, can be proposed as a suitable educational 
standard l(n' the Mistresses of the ordinary dressmaking 
and millinery Establishments or Shops' in 'Town or 
Country. This Standard or Degree approximately co- 
^ incides with that to which we have hitherto assigned 
a,Major Certificate; whilst the Minor Degree suggests 
itself as about the right thing for the Young Women 
employed in a business of this description, in a capacity 
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anillogous to that of Artisans or Journeymen.(^) In the 
Smaller estahlisliraents, and especially in the contii'y 
ones, the vario'is hranches and fst.ages of handicraft, 
insteacf of tcilding to split and become mechanical as 
in those on a large scale, show a tendency to coalesce; 
the socia.l as well as mental inter\'al between directing 
and working is diminished, and at last we find the two 
capacilies merged in one person. There is nothing 
new hj Ibis. Many of tls' mah' occupations jaevionsly 
reviewed jiresent similar gradations from the largo 
estaiilisiiment to the iudividna' ; hut this does not 
interfci'i! with 'the feasibility of a]>[K)inting a Minor 
a,ml a. Major Cei'tificalo at lke<l levels, each to become 
a goal fur those, below it, and a i-ocompense for those 
who reach it.—In drawing however a comparison be- 
t.ween Ihe resources of the Feinales now before us, and 
thosir of the Males previously reviewed, we a.re led to 
the following considerat’ons :— 

— Let us assume that in duo time some such system 
of early training in the Kudiments of Practical Science 
as the one suggested in a jiie\ioiis Chapter, will have 
been generally adopted in the Primary Schools of the 
People, and that P. ' insti m-tion of this kind required 
by Fejnales,*ihough leading in some respects to different 
applications, will have bcini recognized to be funda¬ 
mentally^ the .same as tjsif ' 'quired by Males. On this 
assuifiption we m'ght feel entitled to expect that almost 
every Girl intended to ’ apprenticed to Dregsmaking 
and Millinery, or to any other feminine Handicraft, 
should come from School Vith a good preliminary in¬ 
sight into that range of Knowledge which, considered 

(1) If the word Artisan were always pronounced as it aliould 1)6, S'itli 
the adhont on tlfc first syllable, I would proj)oso Abtisanne for the female 
equivalent; but the ordinary practice of accentuating the last syllabjc of 
Artisan, might cngchdcr confusion. 
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111 its direct and homely hearings, is the Scikncb’ op 

Daily Life, and wliich considered in relation to TeeW- 
nical Studies, has hpeii denominated GicNEiiAL Scien¬ 
tific Foundation. Yet I fear that this expelfetation, 
however correct in theory, will be found practically to 
demand considerable allowance. 

—Girls are useful at home when Boys would he in the 
way. From 9 years of age, and sometimes earlier, ihey 
can in a variety of waj's, and es])ecia]ly by minding the 
babies, afford tlieir Mothers valuable aid,'and enable 
them to do remunerative work. The consequence is 
that Parents who, especially in towns, ‘ would ho glad 
that their Boys should have a regular schooling up to 
at leaet 12 years of age, are inclined to stint and 
curtail that of the Girls.—For this and other reasons, 
we must consider the lafter as likely to enter into their 
Apprenticeship with a very scanty scientific founda¬ 
tion ; especially as the substitution of machine for hand 
in many departments of needle-work, lowers the age at 
which they can begin their technical career. 

—The hindrances during Apprenticeship are not less 
serious than those which preceded it. It has been pro¬ 
posed as regards male Apprentices, that every possible 
facility should be afforded them for attending Science 
and Art Classes in the evening. For them this would 
be in every respiect desirable; hut a young Aj)prentice 
to Dressmaking would on the one baud he likely to 
find plepty of employment for her needle in evenings 
at home, and on the other hand the propriety of her 
going out at that time to join the Science or Art 
Classes, would in many cases he very questionable. ^ 

From* the foregoing considerations it results that con¬ 
siderable allowance must he made for tile diffieWties 
which Females have to contend with, especially as re- 
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ganls the studies for Minor Certificates. Jt need'riot 
Ilfe»80 groat as regards i-lie studies foj' Major (iertificai .^s; 
nevertheless in proNUice of tlic o,verw]Kdnnhig variety 
of the* Ma(eri*.its used, care must ho taken to reduce 
to a hi’ief and ('inijjle i'orin the account of their origin 
and nuinufacture. Hero again wo sliall find that up 
to the Major Itegroe the battle of technical study is 
half won l)y mastering with the aid of the first, the 
second l)i vision uf Ihc General Scientific Foundation; 
endu'acing ’as each Grade does in ju-ojjortion to its 
power of gras]), all that is most ■■ssential or most inter¬ 
esting in the 'I'echnology of Daily Lifo. 

Deverting to the L, idles Sui’KiaNTK.VDiiNTS or DlRKO 
'IKKSSKS of huge Dressmaking, Millhicry, and Ladies’ 
tienerid Outfitting Establishments, it is evident that 
the management* of a business of this descrijition is, 
as before hinted, a task involving for its projier accom¬ 
plishment such a depdi and variety of Technological 
Knowledge, and so much Artistic Dofinement, to say 
nothing of Hygiene, as to claim a Dijiloma of Excel¬ 
lence as professed Ladiks’ Oe rKi'iTEK, oi Euclamydist. 
I’ositions of this fund are now often reserved for 
Gentlemen Direclii--; lu.t wilhoiu dmiying to these 
the o]>portunity of aoipiiring and getting recognized by 
a Di])loma I he scientific, artistic, and technical attain¬ 
ments lecpiiicd, every encouragement should be afforded 
to fchnale competitors. Dy encouragement 1 mean a 
convenient arrangemc’ ( of the Glasses and Lxamina- 
tions, and an* explicit understanding that Female Stu¬ 
dents arc expected, and not any lowering of the high 
sc^ientific chai actor which shotild invariably attach to 
Diplomas of Excellence; for though we have Seen ^liat 
considerable allowance must be made for the difficulties 
which young Girls of the Working Glass have to on- 
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coTirttor in tlie ])n]'suit of Knowledf^e, yet wlienevcr 
Female Students liavo been in a position favouring tbfi 
full development of.tlieir natural abilities, they have 
abundantly ])roved that Ibey could cojie \vh,b an 
amount of earnest study not only equal to anytbing 
required for the intelligent mnnag(‘ment of a large, 
concern, but sucb as to uialce them tbe worthy deja)- 
sitories ol' lliat improving influence in the Councils of 
Ihishion, fhe want of which has often been so lament¬ 
ably apparont.(0 

Among the fhousa.nds of female hands at work foi' 
clothing and adorning Iheir own sex, or for providing 
appro])riate portions of the male wardrolu;, a very large 
percentage arc still emjdoyed under conditions alike 
ailvcrse to the healthy develo^mient of body and of 
mind. T1 ley have been* puiposely omitted from the 
foi'egoing review, because the 'regeneration so jiraise- 
worthily begun liy various ])hilanthro]iic agencies, must 
be further advanced before the educational influence 


ol the Central Technical University can be sati.sfactorily 
exercised in this diiection. Kven as regards the mem¬ 
bers of the needle-working community to whom the 
jiresent article aju'lies, our ojierations must for a, time 
be regulated by extreme caution, a,ml it is in-a tentative 
sense that must be accepted the following suggestions. 


Summary. 

Minor Examination. 

Grade 1 Course of G. St P. 

Art Cla-ss. Sfcige 1 of Drawing. 

(1) Should tho moTcmcnt find favour, thcro would tio an cxceJloiit 
opening for the np{x>U’tnioiit of fomalo Professors. 
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IliNDiJOOK. The Technology to include a review of 
the Appliances and Materials, sufficient for re¬ 
cognizing fheiv i]uaHty, without going rnucli into 
tlfeir oi'igfin a-id inanufacture. More attention to 
he paid to the jiractical woi'k of cutting out, 
making up, iuid adorning articles of apparel or 
head-dress, witli the aid of a])propriate patterns. 
The Hygiene of lln' Trade not to he o'^erlooked. 


]’racti(tal Tests here come in as a regular part of the 
Mxamination, and shi-nld iiufinde, hesidi'S plain needle¬ 
work of nil kinds, with jiiaiking and the like, the 
actual Carr', ing oiiir of the }iractical work dcscrihed 
ahovc. The timg occupied to ho taken into account. 


Major Examination. 

(lUAi)n I Oour.SK of 0. S. F. 

OJUnK 2 CouiiSK. —Department of the Applied Divi¬ 
sion relating to Fabrics and (dothing. 

Akt Class.. Hinge 2 of Drawing. 

Manual. The Inti-oilm-tory Portion to give a good 
insight into the Tiaw'i of Taste applied to Dress. 
The, Tech/iical Knowledge to include a sound 
acquaintance with the nature and mode of pro¬ 
duction ‘of the Appliances employed, such as 
Needles and Thread, and of the materials used, 
such as Fabrics, Trimrilings, Fastenings, and 
Ornaments; so that the Student may be enabled to 
^udge (M coiinaismnee de cause of their quality and 
relative advantages.—Also an acquaintance with 
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'the cliiof types of Sewing Maeliines.—The Hygiene 
of the Trade to ho fully gone inlo. 


Tlie Practical Tests, which will form an essential 
featui’e of the Examination, should show ability to take 
measure, ami to devise and carry out any ordinaiy 
articles of Ajrparel or Head-dress, according lo in¬ 
structions, without patterns, without waste oj'materials, 
and with becoming “ r/o'c.” j\lso cleverness at various 
kinds of fancy as well as plain needlework. 


Superior Examination. 

Cxit/vnE 2 Couitsr:; of G. S. E. ♦ 

Akt Class. Stage 3 or 4 of Drawing, chiefly applied 
to costume, and including origination. 

MaiSUAL; to bo so su])plemented by Note.s, Ai»pen- 
diccs, and References to, or Analyses of Special 
Works, a.s to give a consideralJe expansion, and 
at the same time a much more .scientific tone to 
the Curriculum of the Major Degree, especially 
as regards the following j)urposesTo establish 
on sound Hygienic, Economic, and Artistic prin¬ 
ciples, permanent rules of guidance in matters of 
Dress and Adornment, and also a correct appre¬ 
ciation of the respective qualities aaM capabilities 
of the various Materials, taken singly or ap])ro- 
priately assorted.—‘To make from the advanta¬ 
geous standpoint thus obtained, a critical review 
of the costumes of various times and\;ountribs.— 
To deduce from these data, full, of suggestive 
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interest, a lively as well as rational guidance to 
rising talent, developing a spirit of origination 
fraught with expedients for jll circumstances, and 
c^] 1 llhIe td I lapting itself at wi’l to the gorgeous, 
the faucif' i. the I’ctiring. and .he plainly useful.— 
To^ comhine a thorough knowledge of Hygienic 
reipiirements witli the otlior cpialifications neces¬ 
sary for the prope. management of a large com¬ 
mercial establislmieiit. 


Actual skill-at needlework to he less a consideration 
than the ability to appreciate and utilize the skill of 
others. 


.SECTION 5.-TRADEe AND OCCUPATIONS CON¬ 
NECTED WITH FOOD. 

There is in the educational aspect of this group as 
eom])ared with that t'f the foregoing, a considerable 
diminution of the Mechanical Element, which we have 
seen at work in the spiiming and weaving of Fabrics, 
and the making up of G-arments, and a vast increase 
of the Ehemical Elemcit, which there was almost con¬ 
fined to I)\’eiiig, but which here assumes paramount 
imp(trtai^ce, not only'as the chief agent in numberless 
processes of production or preservation, but as sup¬ 
plying the analytical gauge by which the comparative 
value of various Food Articles is ascertained. Botany 
and Zoology come also into more extensive request, 
but not, as a rule, beyond the limits to which they^^arc 
proposed tO be included in the respective Grades of 
General Scientific Foundation. 
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A. Industries yielding Raw Products. 

MticIi as we might cloliglit in Iw'stowiiig-oin' attention 
on pursuits so replete willi the hrilliant applications of 
Technical Science as are many Agricultural Oj)orations, 
they must, for reasons explained elsewhere, only he 
taken cognizance of so far as can he done without int('r- 
fering with the hcneficial working of existing Insti¬ 
tutions. The .same may be said of Ih'sciculturc, which 
indeed, together with Fishing, Shooting, and other 
means of procuring Food from wild sources, should he 
included under the term Agriculture, or rather under 
some more com])rchensivc term devised for the purpose. 
A subject deej)ly deserving of the attention of the 
Council of the proposed University, is the abundant 
accessioir of Supplies derivable from a methodical and 
earnest study of Colonial Resources ; but this is a subject 
which less concerns the general Body of Students, than 
the select Body of Young Professors to whom the pro- 
jiosed Institution, after freely imjtarting to them the 
most practical as well as the most advanced lessons of 
Tev’hnical Science, will entrust the double mission of 
conveying this Knowle<lgc to the Colonies, and of send¬ 
ing to the Mother Country in returji, new materials for 
the employment of successful industry, and for the 
diffusion of improved comforts among the People. ■■ 

*♦ 

B. Preparing and Preserving Industries. 

, These are intermediary stages between the raw pro¬ 
duction bf certain Food Articles, and the ultimate 
Culinary Process which fits them for pleasing the 
Palate, as well as for agreeing with the Stomach. A 
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few of these Industries are almost purely mecliaifical 
9s» for instance the Trades of the Miller who gaiuds 
Corn into the coriM-nient eonsishmey, and silts it into 
the dciired nuithty, ai'd (sf i.lie Thitehor who hy mecha¬ 
nical means effects the vastly more than mechanica.l 
diflercnce hehu'< n a, liv ing Animal, ajid so many joints 
of Meat. It is true that he is often ohligod to have 
I'ecourso to chemical aid for keeping fresh what cannot 
he dis]i()scd of at, once.— Other Industries have for 
their ex|)i'e’ss ohjoct to keep good for a futui’e time, 
ami perhaps for a distant land hood snhj’ect to decom¬ 
position. Som'e f>f these (-all in the aid of culinary 
knowledge, which will he, di.scussed hyc and hye, but as 
for the bimjde and non-culinary modes of jireservation 
which consist merely in the ahstracfi.in of M^ater, or 
in the use of common Antfheptics, they are mostly 
carried on hy a. class of persons wliom we could scarcely 
exi'cct to present themselves as Ktndents. If they did, 
we could do nothing lietter than advise them to master 
a Gi'ade 1 (lonrse of G. S. T. with a. Grade 2 of 
Gliemistry, and also of ,he Dopartmei t of the Course 
rclaiing to Food, wdicre all the chief points concerning 
it are inicnded ; ' he d' aU with hygienically as well 
as chemically. 

Itecuriing to the i"'o distinguished preparers of 
Vegotabie and Animal F’ od mentioned above, namely 
the Mir.ym and the IhrrciiRR, we find on looking first 
ink) the oixlinary Flo’o- Mill, that whether it Jae turned 
by kVind. Water', or Steam, the manual work done there 
requires little mental culture, except on the part of the 
Master, or if the establishment be a large one, on the 
part of the Foreman or Foremen, whereas tlio dyties 
of these affflrd some scope for the utilization of scientific 
knowledge. From the study of Mechanical Physics 
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and' Mechanism thoj’’ will derive ability to understand 
the machinery built up for them by the Millwrip;ht. and 
to judffe whether it he on a p;ood principle, and of good 
materials and workmanship. Through a study'of the 
various kinds of grain commonly ground, and of their 
various modes and causes of deterioration, they will 
become bettor ca])ab]o of oliviating sources of mischief 
or loss. In short there will ]u’obably bio scojio for a 
special Onrricuhim somewhat to the following elfect, 
without a corresponding Minor Degree; a case of not 
unfi'ccpient occurrence. 


Svmmary. 

Major Examination. 

Guade 1 OonuPE of G. S. F. 

Gkaue 2 t’oTTUSE. Part of Physics relating to the 
Mechanicid Powers. (To be followed uj) by an 
appropriate work on Mechanism.)—The whole of 
Ghemistry, or select parts to be indicated by the 
Examination Syllabus.—The Department of the 
Apiplied Division relating to Food. 

Manual. To include:—The rationale of Water,— 
M^'ind,—and Steam l^wer, aud the Machinery for 
applying each to Mill jmiposcs, especially for the 
grinding of Corn, and the sifting of the results. 
—A knowledge of all kinds of Grist, and chief 
varieties of products, including the most notable 
foreign ones.—Causes of deterioration of the Grain, 
and means for obviating ill results.—The Hygiene 
of the Mill; prevention of Accidents, &o. 

The Butcher’s Trade presents a somewhat analogous 
case, inasmuch as it would probably he a. failure to con- 
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Rtitute special Studies for JoiiriKiymen Bntcliers, whom, 
iike tlie Joiinieymen Milkrs, it will be best to coii-idcr 
as belongincj to Category (1; whereas on the contrary, 
there are fcw.'Tra losinen wliom a good scientific traiii- 
iiig could more cirectivcly help 1o raise their own 
position, and .it too same tinio to benefit tlie pnblie, 
than the M.aster Butcher. Among the va.rious branches 
of knowledgo indie,ated in the followin','- Suggestive 
Summary, he sliould apjily liimself .sjiecially to some 
parts of Comparative Anatomy, and above all to those 
dcpai tmonts of vetorimary art winch bear upon tlie recog¬ 
nition during life or posf moriem, of all diseases or im- 
[lerfections by which the flesh of domestic anim.als is 
rendered unwholesome. Sound practical knowledge 
in this direelion attested by a Major Certificate, and of 
course united wilh a conscienrtous determination to do 
honour to it, would find a sure reward in public 
esiiin.ation. 


Suiamary. 

Major Examination. 

Guade 1 CouiiSE of G. S. F. 

Gradu 2 Course. Chemistry.—The part of Zoology 
comprising the Mammalia.—The Department of 
the Aj ipllod Division relating to Food. 

MAfTOAf. To include An appropriate sketch of the 
comparative Ana^ 'u.y of the Euminants^ and the 
portions* of Veterinary Art bearing on the Dia¬ 
gnosis of their Diseases.—The best and most 
humane modes of killing.—The Hygiene of the 
Slaughter House and of the Shop, including ^the 
•use of Ice.—Curing and other means of preserving 
Meat applicable regularly or occasionally.—Utili- 
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• zatioii of by-products.—Review of tlie laws, rcg'U- 
latious, and practices affecting the Meat-inarket 
which ju’ovail iu tliis country or abroad, and 
esjiecially of the system of Public Slaughter 
Houses or AliiifUrirs. 

Were it not that great care must be taken by the 
University Authorities not to lay themselves open to 
the reproach of patronizing “good things,” I might 
suggest that the Charculicr, an improved (\)ntinental 
edition of the J’ork Butcher, should be encouraged to 
acquire a full develojiment in this Country ; very gi-eat 
care heing talmii at the same time to ensure ihosc sani¬ 
tary measures which ai'o more necessary in dealing with 
the flesh of Swine, than with any othei’. 

The Fishmonger has some points in common with the 
Butcher, especially as ' regards the resomces which 
Science supplies for retarding decomposition, and from 
the sBidies sketched out for the latter there would be 
no great difficulty in arriving at those suited for the 
former, substituting Fishes, Molhisca, a}id Crustacea,, 
for Mammals,—a similar transition to Domestic and 
Wild Fowl. Veirison, Game, &c., would transl'er our 
advice from the Fishmonger to the I’ouhcrer. 

C. Manufacturing Industries- 

It might bo contended that several of the Occupa- 
■tions included in the foregoing Sub-groups, as for 
instance the preparing of Desiccated Milk, or the 
curing of Fish or Meat, are manufacturing Industr ies, 
but in their case the object is to obtain a preserved 
article approximating as nearly as possible to the fresh 
one, whereas the title of Manufacturing Industries, best 
applies to those which produce either a new article 
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alto^ellier, or an essentially improved one.—In most of 
tJigm, Cliemistry performs a prominent part; so n ncli 
so tlia^several. sueli as Sii^ar Refining, Brewing, Dis¬ 
tilling,, Vinegar M,iking, and the like, have been in¬ 
cluded at the beginning of these Analyses under the 
title “ Miscelknuoii^ Chemical Industries.” From the 
indications there given, it will not ho dilTicuh to deduce 
suggestive Ciirriculafor certain somewhat less Chemical 
branches of Food Manufacture, as for instance that of 
Cheese or Clioculate. 

D. Commereial Jndu,strics. 

Under this title are comprised those Industries less 
occupied wiili the preparation of Food Articles, than 
with their purveyance by wholesale or retail Trade.— 
Hero we see before us tjie same difficulties that met us 
in the Fabric and Clothing Department, as to the end¬ 
less variety of Goods, the fallacious irregularity of their 
nomenclature, and the dissimilarity of contents ex¬ 
hibited by Shops of the sum:- title. Sometimes indeed 
these are confined to noted specialties, whilst at other 
times they embrace for the convenience of a rural dis¬ 
trict, the most heterogeneous assemblage of articles; or 
again we may see Groce- s »elling Wine and Spirits,, and 
Publicans in revenge selling Tea. 

StiU hhwever we may hope to make satisfactory pro¬ 
gress by means of our usual expedients. It has been 
seen that Domestic Requirements in general are to 
be methodically canvassed in the Second or Applied 
Division of ermh Standard Course, bringing to bear on 
thfim in succession the Elementary Science acqjiired in 
the Hirst Division, and that the subject of Food in par¬ 
ticular, will be the object of an attention jiroportionate 

2 B 
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to its surpassing interest. Even in the Grade 1 6ourse, 
the rationale of Nutrition, and the varied nature,, (ff 
Food Eesources, vs^ill he explained as far as it is possible 
to make such things plain and easy' to beginners. In 
the Grade 2 Course the tre.atment of these matters will 
be earnest and comprehensive, and for Grade 3, till a 
special Course can be provided, such Books will be 
selected as may best give to Food Economy a 
thoroughly scientific development. An obvious means 
therefore suggests itself for the common benefit of all 
Trades dealing in Food Articles, and for that of the 
Grocer in particular, whose assortment embraces Nu¬ 
trition in almost every form. Conformably to the plan 
indicated in previous Summaries, let the Grocer’s 
Assistant build up on a Grade 1 of G. S. F. a Grade 2 
of Chemistry, and then'take from tlie Applied Division 
of the same Grade 2 CouT'se, the whole of the Depart¬ 
ment relating to Food, or let the Master Grocer raise 
the whole of these Studies one Grade higher, and they 
will respectively have achieved much practical and even 
technical progfess before diving into the technicalities 
of their Handbook and Manual. At the same time it 
may be noted that as the Pi-eparation will be the same 
fota number of Food Trades, the desideratum of econo- 
mizftig Teaching Power by making the Students travel 
together in their Studies as far as they can, will be 
satisfactorily accomplished.—As regards the Technical 
Knowledge on the contrary, we must resort to division 
of Trades, in order to reduce to compact proportions 
the Studies to be assigned to each. Thus on the broad 
groundwork of a common foundation will rise distinctly 
side by« side. Grocery proper relieved of every branch 
that can conveniently be detached, Chandltry including 
Soap, &c., Cheesemongery with its concomitant Bacon 
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and Egf]js, and a few other autonomies ipore or dess 
auwj^tible of definition, concluding with the raiher 
nmhin^us oii’- of tlic Wine Merchant. The variety 
and cojrvenience o’ the coiuhinations that can he thus 
effected, is as obvious as the advantage accruing to 
each Trade in r.a.iiicular. An expansive Grocer for 
instance,’ following tlie plan suggested for a General 
Outfitter in a j)rcvious Peotion (p. 3301, might add to 
his Major Ceriificato in Grocery proper. Minor Cer¬ 
tificates in •each of the collateral branches he might 
wish, to embi-ace. Should ho bo capable, he would 
take so many Major Certificates; or gifted with a 
mind and means for still higher things, he would try 
for a Diploma of Excellence as Geneiial Purveyoi!, 
aud unite the functions of the Mhne and Spirit Mer¬ 
chant, the Grocer and Tea Ditaler, the Oil and Italian 
\Yarohouseman, the Clkeesemonger, the M'^ax, Tallow 
and Soap Chandler, &c, 3:c.C> 

There arc cerlaiji purjtoses which should be carefully 
studied and never forgotten liy persons engaged in any 
of the Food-purveying Tra b s, and which should be 
constantly kept in mind by the class of Superior Can¬ 
didates now in vi'n to nvaii themselves of the 

light shed. by ( hemislry and Physiology, on the 
rationale and resoui'c's of nutrition, — firstly, for 
assigning b> each aliin('’'+ or condiment its real action 
on the liuman system, 2ndly, for fostering cheap im¬ 
provement’ in the Di' ' ies of the People, and 3rdly, 
for recognizing and peremptorily discarding every 
injtirious adulteration and unworthy fraud. 

^1) Some cstiiblisliments are eonfined to a single article, or a small 
group of articles, willi a view to acquiring "witliin these nafton lijpits, 
increamed 'varit^y and perfection. The measures by which judicious 
exertions of yhis kind might bo encouraged and recompensed, must be 
left for future consideration. 


2 c 2 
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E. Pistrinary and Culinary Ind^istries. 

The former will mainly consist of the Trades-of the 
Baker, Pastry-cook, and PoNFEnTONER, whilst the 
latter will embrace Commercial and Domestic Cookery ; 
all of them being employed in bringing Food Articles 
to that condition in which they are welcome to tlie 
j)alate, and supposed to be aceiiptable to the stomach. 

The Trade of the Baker, whilst it decidedly is one 
of those regular Working Trades for whoso benefit the 
proposed instructional system is more particularly de¬ 
signed, and whilst it is second to none in importance 
in popular estimation, is nevertheless not comprehen¬ 
sive in its range of necessary knowledge, and would 
become still loss so if we could venture to strilce out 
the subject of Adulterations.—Most Bakers arc inclined 
to wander more or less over the vague frontier' which 
separates their own domain from that of the Pastry¬ 
cook, but for purposes of study the distinction should 
be maintained. The same applies to the distinction 
hetweeir the Pastrj^-cook and the Confectioner.—The 
Summary for the Baker might be somewhat to the 
following effect. 


Summary. 

Minor Examination. 

Grade 1 Course of G. S. F. 

Grade 2 Course. A selection of the most necessary 
parts of Chemistry. The portion of the Applied 
Division relating to the Cereals. 

Handbook. To include a review of the hiost ndtable 
Breadstnffs, Yeast and its substitutes, th'e rationale 
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of Panification, the construction and use of Ovens, 
'"'SJn; chief varieties of common and fancy Bread 
a™ Biscnds, tlm baking of Meat, &c., with a few 
moderate' suggestions respecting the Hygiene of 
tlie Trade. 


Major Examination. 

UUA1»E 1 Couit.sE of G. S. 

Gr.ADE 2 CounsE. The Portion of Chemical Physics 
relating to Heat.—The wliolc of Chemistry.—The 
entire Hepartmeiit of the Applied Division relating 
to Food. 

Manual; to embrace much the sam" subjects as the 
] [andbook, but more comprehensively and scienti¬ 
fically ; adding ii (jareful review of foreign rnate- 
ri.'ils, a])])lianee8 and ju’oducts, also an impartial 
consideration of existing English and foreign laws, 
regulations, and practices concerning Bread Supply, 
and compassing all r“iisonable suggestions for an 
improvement of the Hygiene of the Trade.t®) 

There is.scarcely occasion for a Diploma of Excel¬ 
lence, and if a Baker should wish to go beyond a Major 
Trade Ccrtifi(;ate, in tvltich desire he should meet with 
every encouragoitient, he might try for a Subject Cer¬ 
tificate in Grade 3 o*' t'hemistry, whereby he would 
greatly improve his insight into the rationale of his 
operations. Perhaps still more usciul to him however 

(1) Should an entire Grade 2 Course be found practicable, the Cur- 

riculum would lie altered accordingly. , 

(2) ft have hoftrd of a Baker’s Shop of which the shelves were painted 
with the well known jioisonous bright green (Arsenite of Copper). It 
adhered to the hot ibaves, and the consequences were very serious. 
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ill a practical way, would be to add to his Baker’s 
Certificate a supplementary one as Pastry-cook ; impact 
it uuiy bo said, that the most satisfactory way of fettling 
the boundary question between two provinces like’these, 
is to make oneself master of both/^* 

The Baker’s Trade offers ample scope for honesty, 
but little for genius. Not so those of the Pastry-cook 
and of the Confectioner, who to all that is best calcu¬ 
lated to gratify the ])alate, are at full liberty to add 
what may fascinate the eye; provided their designs 
are in good taste, and their colours are not poisons. 
Accordingly in altering the Baker’s Summary to make 
it suit either of his confederates, the element of variety, 
borrowed or original, should be made jirominent, and 
Drawing, with the rules of Artistic Taste, bo made 
obligatory, especially in the studies of the Major 
Degree. ' 

In speaking above of CoMMKiiciAi. and Domestic 
Cookery, the distinction intended to be conveyed, and 
the educational motive thereof, were as follows: — 
There an; Factory Kitchens where for' instance cani.s- 
tered or potted Meats arc cooked and seasoned whole¬ 
sale, where Liebig’s process reduces each pound of Beef 
to a representiitive spoonful, or whore if we may listen 
to scientific gossip, things not pleasant to look at before 
they go into the cauldron, come out as exquisite sauces 
of a mysteriously dark colour. Now establishments of 
this description should be under the superintendence 
of a well-trained culinary Mind, to say nothing of that 
scientifically inventive genius which blessed the Prus- 
sifin Army with its Erh't-Wurst. On the other hard 
the, numerous Mdrmitom at work under the direction 
of this Chef, may individually be so trained to mono- 
( 1 ) See the article on the Painter, Plumber, &e., in Sect. 3, 
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toftous routine, as to be the ignorant instruments of 
Rrtltoledge, and the unthinking conductors of thought. 
Here\hen C'lokery on a manufacturing and coM- 
MERCML foothig, ',>nl_y invokes our scientific instruction 
for a limited number of Male Experts, for whom the 
general^ level would correspond to the Major Degree, 
and who might he taught together with Domestic Cooks 
of the same calibre. 

To define what is meant by Domestic Cookery, 
Avould be ’superfluous. i\s for the question whether 
any and what jdace might b:' assigned to it in the 
proi)osed system, this is a matter concerning which 
1 feel that it is safest to offer at present only a few 
suggestive remarks.—Considering on the one hand 
the w’ui importance which attaches in a hygienic and 
economic point of view to the* improvement of culinary 
knowledge among tlie Working Classes, and on the 
other hand the iirfilici <l imjiortauco attached to culinary 
matters by many m the higher social levels who can 
afford, or rather think they can afford to make them 
a prominent olqect of theii lives, we are led to consider 
whether the willing expenditure of the wealthy in the 
form of liberal si toends for Cordmis hleus, may not be 
made subservient to the special training of Culinary 
Instructors for the Daughters of the People; and thus 
we arriye at tiie follqwinj, conclusions :— 

a ,— Cookery for th ilmnes of the People.— train¬ 
ing of the *Daughter8 of the People in appropriate 
Home Cookery should be regularly included in their 
Education; efficient means being adopted for that pur- 

(4 Thoro i» no reason why Australian Stews should not, as«far as 
Culinary Art is concornod, boar comparison with the same dishes done 
over our oS'n kitchen fire. 
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pose; as suggested ol' late by various eminent advocates 
of an improved system of Female Education.(^) y* ‘ 

Ij.—P lain Cooks fqr Service. —Arrangements/sliould 
be made in all parts of tlie Country, in order that 
Gfirls intended for Service as Plaiiv Cooks might bo 
enabled to learn at a minimum of expense, gopd plain 
Cooking on tlie best principles, intelligently adapted 
for moderate Families. Tlic Kitchens of appropriate 
Institutions to be, as far as jn-acticable, utilized for the 
purpose. 

c. — Professed Cooks. — Advanced Schools for the 
training of Pkopkssed Cooks, Male and Female, slundd 
bo established where needed, turning to account any 
facilities that might be offered by Club Houses, Hotels, 
and other establishmejits of a high class. 

d, —Instructors in J^lain 7 /.-'-Thorough-good 

Plain Cooks w'ho could satisfiictorily prove their prac¬ 
tical qualifications by reliable testimonials or otherwise, 
would be admitted to a Course of special studies at the 
Central College or one of its Provincial Affiliates, 
consisting say of Grade 2 of General Scientific Foun¬ 
dation, with such special insight into the Hygiene 
and Economics C)f Food, and such instruction in the 
Art of Tuition, as might fit them for l»ecoming direct 
Teachers of the Daughters of the People, or for in 
structing Schoolmistresses, Female Students at .Normal 
Schools, and others, in culinary rationale and resources; 
Such fitness to be attested after due examination, by a 
Certificate equivalent to a Major Trade Certificate. 


(1) See Mrs. Grey’s Lecture on this subject, aeliverod at the Society «f 
Arts, and other paper’s from the same pen; also the letter by Miss 
L. Twining in the ‘ School Board Chronicle,’ of Nov. 11,18?x, p. 407. > 

It is to liteiftry exertions like these that wo owe in great treasure tho 
movement W-iginatod at Grosvonor House. 



CULINARY INDUSTRIES. 


377 


Skot. 6.^ 


’e.—Instructors in Refined Cookery. —First-rato *Pro- 
Cooks, Male as well as Female, with qualifications 
similaSiy provs'd, would be admitted to an analogous 
Course of a higher Grade and more aspiring character, 
embracing whatever might best fit them for teaching 
the mo§t refined Gastronomy on Hygienic principles, 
iu the advanced Schools of Cookery above alluded to. 
There tliey would inti-uduco any new delicacies with 
which an e.xpanding knowledge of the resources of the 
World might enrich the epicurean menu, and benefit 
Commerce, without transgressing the Laws of Health. 
Such abilities of a high order, would bo attested by a 
Diploma of Excellence. 

f. — Fees .—As Culinary Professors bearing such Di¬ 
plomas might be expected to be eagerly engaged and 
higl.ly remunerated, their Colfege Fees might be fixed 
at exceptioiially high ^■ates, iu order that a propor- 
tiojiate reduction migld be made on those demanded for 
training Plain Cooks as Popular Instructors; wdioreby 
special encouragement would be given to an educa¬ 
tional depai-tment so obviously useful that scarcely any¬ 
thing besides exjicnse could be urged against it. 


Details have been avoided in sketching these mea¬ 
sures, because nothing more than a suggestive sketch, 
easily alterable, can be safely attempted till it becomes 
apparent, what amount of success is likely to crown 
the efforts now being ..aide to render more rational the 
education of'the People in general, and female odu- 
ratlon in narticnlar. 
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SECTION 6.-INDUSTRIES CONNECTED WITH 
WARMING, LIGHTING, AND CLEANLINESS.- 
INDUSTRIAL HYGIENE. 

Coal constitutes as it were a pivot on wliicli a 
imraher of Industries may be said to }iinc;c. Tbe 
operation of obtaining it I'roin tbe Itowels of tbe Eartli, 
bas like other Mining operation's its /imd in Jermyn 
Street, but its swartby hands are below tbe level of tbe 
instruction which there prevails, and consequently 
open to new means of improvement.—The Commerciai. 
Industries by which Coal is brought from the pit’s 
mouth to the Grate or Furnace, similarly call for a 
popular adaptation of select cxcerpta from tbe note 
books of the Geologist and of the Mining Engineer. 
It is however difficult to say whether in carrying out 
the proposed Educational System, it may be found ex¬ 
pedient to establish s])ecial Courses of Technical In¬ 
struction on b’uel in general, and Cf)al in particular, 
including accordingly these topics in the Cyclopaidias, 
for the benefit of Coal Merchants, Coal Agents, and 
others specially concerned. But even without this, 
convenient sources of information will be at liand. 
The craving for knowledge on this important subject 
is so universal, that it will necessarily form a con¬ 
spicuous department in the Applied Division of each 
of< the Standard Courses. In the Grade I Course all 
essevitial points will be briefly and familiarly explained; 
in the Grade 2 Course they will be more fully though 
still popularly gone into, and in the Books of Grade 3, 
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tliey will be treated of in dne scientific phraseofogy. 
^S^plai'ned in the ))revious Chapter, the Grade 1 and 
Grades Cours> R a ic to he jireparcd and printed in such 
a forrti as to' faoiiitiite their being either used for self- 
instruction, employed for Class-teaching, or delivered 
in the form of Po})ular Lectures on the Binary System. 
Now the subject of Fuel and Combustion affords an 
excellent example of the good to bo effected by means 
Iik(; these_ among thousands of the Industrial Com¬ 
munity who arc out of reach of regular College In¬ 
struction. There aj’c numbers of retail Dealers in 
Coal, Coke, Charcoal and Firewood, induced by circum¬ 
stances to couple this mixture with Potatoes and Green¬ 
grocery, or with some other business in a small way, 
and who are as unlikely to attempt regular studies, as 
they arc on the contrary lilcely to be both entertained 
a'nd benefite<l, by attending at the nearest Industrial 
Listitiite, a Course of Lectures of the exact kind they 
want. Indeed, scarcely any subject is better adapted 
for iKilng illustrated with striking Diagrams (p. 252), 
and relieved wilh brilliant though cheap experiments, 
or better calculated to make both sellers and buyers 
among the lower ianks of the community, cordially 
agree that'there really is something in Science. 

Next to the subject of Fuel, which should include 
Meassj^oii Iunitiox, from the Faggot to the Lucifer 
Match, would naturally come the subject of Grates, 
Stoves and the like, were it not that it has already 
b(!en consiefered in treating of the Metal-working 
Trades.(P The Manufacture of Gas has been included 

•(1) Furnaces for smelting, for the generation of Steam, au4 for nnnfbcr- 
less other industrial purposes, may be studied in two ways:—eitherrin the 
aggregate as a Vaiieh of CiTil Engineering, in which case they escape our 
consideration for the present, or in a retail manner in the review of the 
Plant and Machinery appertaining to each pursuit. 
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in tke “ Miscellaneous Chemical Manufactures,” as also 
that of various denominations of Paraffin and ,t^m- 
posite Candles, and that of Soap. / 

The last mentioned article reminds us of Latindry- 
worlv, which forms a Pursuit uniting several departr 
merits of considerable importance, in which, a little 
Science should underlie a good deal of manual practice. 
Like everything else relating to Cr.KAN'i.ivicss, it will 
occiqry a 2 >rominent place in the Standard Coui’ses. 
First will come the physiological reasons for Cleanli¬ 
ness in the Elementary Division, and then in the 
A])p]ied Division the substances and processes em¬ 
ployed. For a common Washerwoman Grade 1 of 
G. S. F. would by itself be a great gain. The Sujier- 
intendent of a largo Laundry should add to it tlie 
portions most interesting to her of" Grade 2, both 
Elementary and Ajrplied, ana might raise on this 
foundation such a structui'e of Technical Knowledge, 
as would not fiil to bring her establishment to the 
foremost rank. 

An easy step brings us from means of Cleanliness to 
means of Disinfection, and atiother to matters con¬ 
nected with Drainage and Sewerage, the correction 
of Nuisances, and the prevention or miiigation of 
Zymotic Diseases; in short to everything that medical 
minds can suggest, and administrative or engipeering 
• abilities can carry out, for the benefit of the Public 
Health. Many points might be mentioned where open¬ 
ings for useful intervention are likely to occur, but it 
will be best not to discuss this subject till it can be 
seen to what extent the ground may be occupied 
the axpaiided operations of existing educational Insti¬ 
tutions.—Perfectly distinct from Public, and even from 
Domestic Hygiene, is Industrial Hygiend, which is not 
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only'quite within the compass of the proposed Uni- 
••eii^ity, bufshould lie most sedulously promoted; every 
oppoV^nity being; turned to account for enlightening 
the Students.on any dangers or unhealthy influences 
that may attach to their respective callings, for point¬ 
ing out to them what science, prudence, and presence 
of mind* can do to avert or remedy evil chances, and 
f'T impressing on them the paramount duty of every 
man to keep his bodily and mental jiowers in the best 
condition he can.C*) 


SECTION 7.-INDUSTRIES CONNECTED WITH 

CART AND COACH BUILDING, SADDLERY, &C. 

Till! occupation of the Wheel-wright, which in its 
rmal atti’ibutes reaches, little above the level of a Cart 
or Ahin, takes a totally dilferent character when under 
the prouder title l T Coach Building, it ministers to 
the demands of wealth and fashion; filling a London 
Factory with an endless variety of materials, and 
employing a proportionate number of kinds and stages 
of Handicraft. This division and subdivision of labour, 
too often baflles the progress of the Apprentice in estab¬ 
lishments which, though fust rate as regards the article 
produced, aii! not so eli,/ible as regards general in- 
structiofl as ronny country ones less refined but also 
less split* np, where moreover a more communicative 
spirit is likely to prevail. It is among the* less sub- 

(1) Tn the early part of 1854,1 induced the Oounoil of the Society of 
Ajis to appoini, a Oommittcc lor investigating under the collective title.of 
“ Industrial Pathology,” the Accidents, Injuries, and Diseases, which 
attacl^ to various Industrial Occupations, and I should bo happy toAshow 
to persons interested, the “ (Synopsis ” then prepared for me by my kind 
friend the enrinont lanitarian, Mr. John Simon. 
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divided Factories that may probably be found circum¬ 
scriptions of work suited for being compassed^y 
regular Curricula of Studies. Plvidently lioweyv this 
is a field of operations which should be reservc4, with 
many similar ones, till wo can actually confront our 
available instructional resources, with the yet unformed 
ranks of the Candidates for Knowledge and Reward. 
One thing is certain. The Diploma of Excellence 
reserved for the master mind capable of directing and 
supervising the whole comjilcx business of a largo 
fashionable Coacli-building Establishment, should em¬ 
brace an amount and variety of obligatory proficiencies 
vdiich few Trades need surpass. Not tbe least among 
them should be a lively appreciation of the tasteful and 
elegant, chastened by Artistic Studies, and rendered 
more useful by cleverness at the appropriate style of 
Design. 

Tbe connection which naturally exists between the 
Coach-builder and the Saddlku, would bo a sufficient 
excuse for inserting here a few words concerning the 
latter, even if it were not convenient to do so for the 
purpose of showing that in a commercial connection 
may lie an educational contrast. Many obvious 
reasons tend to make the Coach-builder’s business .an 
extensive concern; but that of the Saddler and 
Harness-maker, excepting the manufacture of certain 
accessories, is almost everywhere to bo seen carried on 
within the limits of an ordinary Shop and its de¬ 
pendencies, and whilst the one by a sort of natural 
cleavage resolves itself into departments, and is worked 
on the factory plan, the other may be cited as a very 
fair sample of a normal Working Trade, claiming some¬ 
thing like the following outlines for its Summafy of 
Educational Requirements. 
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Minor Examination. 

Gra^'S^I Ooiuru: a. S. F. 

Art Qlass. • Sta^-i, 1 uf Drawing. 

Handbook ; t:: include as far ns naj^uired by way of 
Introdiicl ion t.> i ho .Inaior Toobnology of the Trade, 
the structure of tbo, Horse, and especially of those 
parts to ^v!licll Saddles, Harness, Hits, &c., are to 
be adapted. Also Hides and Tanning considered 
from the Saddler’s point of view. 


Practical cleverness at stitching, and generally at all 
work which a Journeyman may have to perform, to be 
appropriately tested. 

Major Examination. 

Grade 2 Course of G. S. F. 

Art Class. Slag. 2 of Drawing. 

Manual. Tlic Advanced Technology of the Trade to 
be supjjortod by an exj'sansiou of the matters men¬ 
tioned above, and by any analogous ones which 
may strengthen its intellectual groundwork. It 
.should moreo', cr include in addition to all ordinary 
Saddlery, and beside,, a brief review of military 
and foreign trappings, all reliable means for the 
{ivoidance of danger to those riding or driving, by 
impfoved construction of Saddles, Stirrups, Bits, 
Safety l^leins, KicRing Straps, and othef portions 
of equine accoutrement. 

Cleverness at stitching and the like to be less obli¬ 
gatory tharf with the Minor Candidate. 

There will 'probahly be no Diploma of Excellence. 
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SECTION 8.-INDUSTRIES CONNECTED WITH 
THE MANUFACTURING AND WORKING OF 
MACHINERY.(i) 

This Group stands to the Mechanical Powers and 
Mechanism, in a relation somewhat similar to that of 
the “ Miscellaneous Chemical Industries ” to Chemistry. 
The considerations there discussed in reference to Brew¬ 
eries and other large establislimcnts, may dispense 
Avith noAV discussing similar ones respecting Enoink 
Factories and the like,"and we at once proceed to a 
few suggestive indications of attainments likely to he 
required, by the majority of the Men emjiloycd there. 


Summary. 

Minor or Workman’s Examination.C®) 

Grade 1 Course of G. S. F. 

Grade 2 Course. The whole of Mechanical Physics 
relating to Heat.—The portion of Chemistry rela¬ 
ting to the Common Metals, Coal and other Fuels, 
Combustion, &c. Also selections from the second 
Division of the Course hearing on the same 
Subjects. 

■ (1) For Watch and Clock Makers, see Section S). « 

(2) This only refers to Workmen who, though their actual employment 
may be limited to a single branch of factory operations, aspire to tiossess, 
as it is very desirable that they should, a general knowledge of the whole. 
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SUPPLEMENTAIIY STUDIES (ou tho Grade 2 level)*:— 
• ^^^Miitljoinatics, Statics, Uyiiamies, and Mechanism. 
Art^^LASS. Slajre 2 of Drawing. ^ 

ITandt^Ook. The Junior Technology, consisting chiefly 
of the iixnal rc\ icw of A])])lianees, Materials, Pro¬ 
cesses and Preeantions, will include the chief 
kiu(1s of Steam Engines commonly made, whether 
for Stationary j)ur])o.ses, for Marine use, or for 
Railway Lot'omotion, Ac. It may however’ suffice 
for this Minor E.vamination tliat each Student he 
woll ac(]uaiuted with the coiistructioii and working 
of his owirkind of Engine. 


Major Examination. 

(For- Foremen or First lilass Workmen.) 

GnA:)E 2 Course ol'G. S. F. 

Grade 3. Tin Ria.ich of Chemical Physics relating to 
Heat.—Inorganic (dicmi.stry. 

SiiPi'LEMEXTAUY STUDIES (on tho Grade 3 level):— 
Metallurgy.—Mathematics. Statics, Dynamics and 
Mechanism. 

Art Claps.^ Stage 3 of Drawing.CF 
Man uae. The IntroduCmy Portion to include all Pre¬ 
paratory Knowledge requiring to he developed 
with a special view to its intended applications, 
such as the subjects of Fuel and Comhustion, tho 
productiun of Steam, its power and the measure¬ 
ment thereof. The Technology to include the 
usual dr-'ailed Review of Ateliers, Appliances, 

* Materials and Processes; embracing not .only all 

• 

, • 

(1) This is not intended to interfere with the functions of the ISngi- 
neering Draughtemaji. 
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' notable kinds of Engines and varieties of construc¬ 
tion, but also the operations of transmissionAiild 
establislimenfat destination. The considej-ation of 
Means for the avoida,iice of danger or injury to 
health as regards the persons employed, to be 
carefully gone into. 

Examination for a Diploma of Excellence. 

The character of tlie stndies would differ as usual 
from those of the Major Degree, not only in being 
of a higher Grade wherever this might be of real 
advantage, but also in being much more comprehensive, 
and constituting in many respects an accom})lished as 
well as a clever Manufacturing Enginkuk. 


Equally deserving of our attention with the Men 
engaged in the construction of Steam Engines, are 
those employed in their use. They are mostly sepa¬ 
rated into three divisions, according as the Engines 
are, — Istly, stationary; 2ndly, used for propelling 
vessels; or 3rdly, used for locomotion on rail or 
road.—As regards the 1st division, the rank and 
duties of the Men employed vary so much according 
to the construction and calibre of the Engine they 
work, as Drivers, or Stokers, or both in one, and 
also according to the purpose for whiclr it is used, 
and of which, like the Engine Driver in ,the Brewery, 
they ought to know something, that for the present 
it may be best to defer any attempt at the forma- 

^1) This-Superior DcRrec, indicated with a view to Managers of Engine 
Factories, or Professors of the Science of Steam Power, would sniy he 
organized as far as this could he done without interfering prejudicially 
with existing arrangements for the training of Engineers. 
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ti©n of gradational Curricula. — As regards persons 
'\w)rking or attending to Engines used for p, tpel- 
ling Steamei>, no better instruction could be offered 
them, than that +iiey would get at a special depart¬ 
ment ill the Nautical Hcliool at Greenwich.—For 
Drivers, Stohers, and Cleaners of Railway Locomotives, 
it might he best that instruction should he provided 
at Establishments connected with and supported by 
Railway (■oniji.i'iies, acting in concert for this purpose 
as they should for many others; hut it would of course 
be desirable that the ])!aii of th(■^c, as well as of all other 
technical studies, should bo arranged in harmony with 
the system centred in the Technical University, and 
in that jioiiit of view tlic following suggestions may 
possibly ]a'<ive convmiient. 

Fven tlu: Men emjiloyed at unskilled labour without 
prospect of ])romotioi>, should he offered the oppor¬ 
tunity of acquiring ihoroiighly a Grade 1 of G. S. P., 
and of pushing forward if possible the most appropriate 
parts to Grade 2. 

Cleaners of Loeomotivv.s and other, of that level, 
whose jiosition i'J often a ste)»ping stone to that of 
Stoker, should h ‘'’rther micoinaged to ground them¬ 
selves as .wmll as they can, in at least Mechanical 
Physics and Meidnuiisin 

From thcsi occupy ti'v s which may be included in 
Ca1(*gory C, wi; rise to that of the Stoker, whom wo 

will consfder in son" . leasure as a Lieutenant to the 

« 

Engine Driver, since he should bo able to replace him 
in an emergency. Accordingly we find that as regards 
Preparatory Knowledge we may nearly assign to him 
the Minor Curriculum sketched above for the Journey¬ 
man in an Engine Factory. He may require less 
Mathematics and Drawing, and rather less acquaintance 

2 c 2 
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witli<t]ic Clioraistry of tlie JTetals employed, but mere 
knowledge of tlie various Fuels and Lubricants. Eis* 
H aiidbook will omit k’actoi'j'-work, and only describe 
ill detail tlie Kngiiies used on liailroads, but ft will 
toucb upon all matlers connected witli tlicir working. 
Tims, to the leading notions concerning the construc¬ 
tion of ordinary Railways, their gradients, curves, &c., 
will be added an account of the mariagenient of an 
engine, and of the customary rules and signals. 

The Major Curriculum contemplated for liie Engine 
Driver, or as he is soiuctimos called, the Engineer, caii 
hy a similar ]‘iroccss be deduced from the above Major 
Curriculum of a Foreman in an hhigine h’actorv. The 
Preparatory Knowledge may he slightly curtailed, but 
with a more than proport ionate increase of the Technical 
Knowledge. I’he general history of St(‘am power may 
be simply given in outline, but that of its apjilieations 
to Railway Locomotion should be fully gone into, in¬ 
cluding a sketch of the Atmosjiheric and other spiecial 
Systems, and a comparison of foreign prarlices with 
our own. In treating thoroughly everyihing that may 
qualify the Engine Driver for the edlcient discharge 
of his duties, particular attention will be ])aid to the 
various causes of danger to which Railway Ti'ailic is 
subjected, and to the resources available for counter¬ 
acting them. 

Here as in the various Summaries given for other 
Industries, the suggestive outlines sujiplicd form, as has 
boon oxqilaiued at the outset, only very impel feet sketches 
which will have to be completed by detailed Curricula, 
or Syllabuses of Studies. These, it will be remembered, 
are" to be inserted with ajipropriate Questionaries in 
the respective Examination Programmes, and it is thus 
that will become fully apparent the relative difficulty 
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of the tasksi assigned to tlio several (Hasses of Slndcnts. 
N\3ver(,lloles^ it lias purjtosely lioeu made apparent !hat 
a som^iwliat ’ igl. standard of Knowledge is deemed 
desirable for'tlii'. Locomotive Engine Driver. This is 
partly beeau,-,. tlic luiilway Scr'dee., wlien organized as 
it slioiiU 1)0, nn jjei.ts notable facilities for scientific and 
'ccliuical Iii^trnctioii, but cliiefly because the import¬ 
ance of the resiion.sib.iiiy wlticli rests Oo the Engine 
Driver of a Passenger Train, is such that nothing 
diould 1)0 spared that may enable him to acipiit liimself 
clovej'ly of Ins task, and may induce him to perform 
it prudently and conscientiously. 

tiliould it be deenieil advisable to institute a Diploma 
of Exccllei'ce, it will probably be with a view to the 
su])vior and comjirehensive abilities which should he 
possessed by general nr local Superintendents oi Loco¬ 
motive De.]iarlnienls. 


SECTION 9.-THE WAiGH AND C'.OCKMAKER. 

Ill viewing tl; "’’rade or Oeeiipations of this inter¬ 
esting deiioiuination troni tiie stand-point of our present 
liurposo, we first notice a great manufacturing industry 
split up In to a, nuiid'e’- if distinct occupations, each 
coiilldod. to a "pecial set of Men, who mostly require 
much nioredevtcrlty, uracy, and pa,timice, than scien¬ 
tific knowlellge; except the last set, wdio put together 
and finish up what tlic previous ones have prepared. 
This last ckios of talon led i\rtisans wdll doTibtioss deserve 
a special Curriculum of scientific instruction* at wnich 
some of the others may do well to try their strength; 
hut more particularly within compass of our system are 
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those Working Tradesmen wlio, coupling on a compact 
scale a certain degree of production with every kiliJ 
of repair, carry on ■nearly all the more intellectual 
branches of the business, and train Apprentices to do 
the same. To them is generally brought, in small 
Towns, everything in the way of minute mctnl-work 
and delicate contrivance. Few trades have done so 
much to desei've every encouragement and facility that 
can be aftbrdod them in the pursuit of Technical Know¬ 
ledge, and the IIorologica-1 Institute is one of those 
meritorious undertakings which it will be a pleasing 
duty feu' the Technical University to foster and to 
multiply. 

The study of the Materials employed in Watch¬ 
making, will of course include Diamonds, Jliibies, Ena¬ 
mel, and the like; but the Student who wishes to unite 
with this Trade that of the JcWeller, must go in for 
the special reipiirements of that ])rofessiou, which will 
be indicated further on. 


Minor Examination. 

Gkadk 1 Course of G. S. F. 

Grade 2 Course. Inorganic Chemistry. 
SuprLE.MENTARy S'l’DDiES. Mathematics. Stat'csj^ Dy¬ 
namics and Mechanism. 

Art Class. Stage 2 of Drawing. 

Handbook ; to include in the usual order all essential 
details relating to ordinary Watches and Clocks. 


Manual skill to be tried if a suitable lest call be 
devised. 
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Myor Examination. 

The ^ibovo,..i;’re|.,i,ratory Kiiowfodge to he advanced 
a Grade. T) 10 Tecliiiica] Kiiowled^e to include, with 
the cxccplioi) ncvl aps of Marine Chronometers .and 
(I few other oj)eeialuos of a high char,actor, all horo- 
logiciil devices and resources of any note, home or 
I'oreign; also a sniHciently r' lincd .icquaintance with 
the various modes of ornamentation, for judging of 
aa'tisfi"' merit .as well as of good workijianship.—The 
Hygiene of the Trade not to he neglected. 


A practical test of ability to he devised. 


Superior Examination. 

Gkaoe 3 of G. 8. 1''. (or of the Elementary Division; 
the Applied Division remaining at Grade 2.) 

Supplementary STumics. A thorough mathematical 
as well as practical knowledge of Dynamics and 
Mechanism, ■ '-o.cially in rel.dion to Horology. 

Art Stuoies. Stage 3 of Dr,awing may suffice, hut 
with a thorough knowledge of the Laws of Taste 
in pullinr, Coloim. c’-d Subject, ospeci.ally as appli- 
hahlp to oj'oamental Time-pieces. 

The Manual: fully ■ loplernented, so as to embrace 
every department of the Profession, from its mi¬ 
nutest details to its highest achievements, adding 
^ its Ilis.ory and its Literature to tlie various 
branches of Science it involves, and omitfing 
‘nothing that may tend to uphold the character 
of this’ highly intellectual Industry. 
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SECTION 10.-THE OPTICIAN,THE PHILOSOPHICAL 
INSTRUMENT MAKER, &C., ELECTRO-TELE¬ 
GRAPHY. 

Few of the Grou|w hitliei'to reviewed equiil this one 
in the higli scientific cliaracter of tlio articles produced, 
and ill the scientific kiioAvledge wliicli many of tliein 
demand; hut the very reason that tliis demand is plain 
and iiidispiitalde, makes the task of meeting’ it with 
apju’ojiriatc instruction more clear and easy.— We will 
take for our starting jioiiit the Trade of the Working 
Optician, which affords a viu’y convenient and normal 
exam])le of a. Working Trade siiscejitihle of deriving'a 
fair sha.re of henefit from the ])roposed system of 'J'ech- 
nical Instruction. The following arc suggestive indi¬ 
cations for a Minor and a Major Curriculum. No 
Diploma of E.vcellence is contemplated, as it would 
probably he merged in one embracing the general 
range of Philosojihical Instruments. 

Minor Examination. 

Gradk 1 COUIIRE of (t. S. F. 

Grape 2 Cot:RSK. The branch of Chemical Physics 
relating to Light.—Inorganic Chemistry. 
Supplementary Stmuus. Grade 2 of Mathematics. 
Art Class. Stage I of Drawing. 

Handboos ; to include all introductory information 
required concerning the structure, functions,' and 
common failings of the Eye, especially concerning 
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• Myopia and Presbyopia. In other respects to be 

* ^ oonfonriiible to tlu; usual Minor Review of A^.oli- 
aiwes, Ma'eriois, Processes ai^d Products 

^Tcjor Examiuation. 

(iRAni-: 2 Coi USE of 6. F. This will probiddy supply 

as much ;w is war+cd of the Chcmislyv ami Tech¬ 
nology ol 'Jlass, and ot the Metals commonly 
us(m1. ’ 

GKAmo 3. The ]iortion of Physics rclalincj to Light 
should bo' ])ushod fonvartl to ;his Graile, ■'vithout 
going into the; higher jiroblems of Mathematical 
Optics, or any theoretical controversi('s. 

Suplu.EJii'N'i'AUY Studies. Grade 2 or 3 of Mathematics. 

Aii'i t'l.ASS. Siage- 2 or 3 of Drawing. 

M\Mi\L. The strnckiral, physiological, and patho¬ 
logical haowledg-'. concerning the Eye, should be 
such as to mfdvo the Master Ojitician a reliable 
adviser in case of need, not merely re.specting 
the. use of concave end convex glasses, but also 
as regards th>‘ use of coloured or neuti’al tinted 
Spcclacies, • ’ tl,c ,T'’'iom' eo.istructioiis of those, 

as wall as ol Shades, Reflectors, and other con¬ 
trivances for pr(»t«''1ing the Eyes from Glare or 
Dusi,, 01 fa- improvh g as to quality or convenience 
the adapcition of natural or artificial Light to 
various Industri; ’ ’"*3cupations.—The more strictly 
Technicirl Knowledge will also include as usual 
many things that were omitted in the 'Minor 
Degree. Thus for instance the Mastci' Optician, 
without being expected to manage the -blow^-pipe 
“’like a regular Barometer and Thermometer Maker, 
should' know how to fill and graduate the chief 
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■ varieties of these instruments, and indeed he 
should not only understand the rationale a'nd 
quality of everything ho sells, hut should be com- 
petetent to undertake in a country place, tlie re¬ 
pairing of any article not too foreign to his line 
of business. 

The making of Barometers and Thermomotors affords 
an example of one among numerous branches of the 
manufiicture of Philosophical Instruments, which it may 
be exj)edient to teach as so many distinct Pursuits, 
leaving optional the manner of grouping or associ¬ 
ating them. Other examples are afforded by the 
manufacture of Mariners’ Oomj)asscs, of Scales and 
Weights, of Foot Pules, kc. It will be time enough 
when the Technical University is established, to see 
what occupations or branches' of manufacture asso¬ 
ciated by analogy or commercial convenience, may 
besides being taught separately, deserve to be bound 
together by a joint Cun-iculum and a common name. 

It may be found that the broad autonomy of a 
general “ Philo.so]dilcal Instrument Maker,” must in 
the Mhior Degree bo sejiarated into departments leather 
according to the kind of work, such as Brass-turning, 
Joinery, &c., than according to the branch of Science 
wdiich the respective Instruments are to serve; or 
rather there will, as in various cases which we ‘nave 
come across, bo no Minor Degree. The Master Work¬ 
man or Foreman of Department, who after putting 
together and adjusting the various parts of a Philo¬ 
sophical Apparatus, is competent to try its capabilities, 
will if his range of subjects can be satisfactorily deter¬ 
mined, be a suitable candidate for a Major Certificate. 
—The directing mind at the head of a comprehensive 



ELEGTBO-TELEOBA PBY. 


395 


Sect. lO'.J 


• r • 

estitblisliment of this kind, will if worthy of the ttisk, 
lfe,fe no difficulty in winning a Diploma of Excellenf'c, 
should i|. be foil id expedient 1o insjitute one. 

ELKCTRO-'ritLKOi;' iUiV hn^ suddenly started uj) from 
the depths of f^cience, to be a Science in itself, and 
one of 'vvhicii the niere ajipanuus and paraphernalia 
e'n[iloy in special establishments a vast number of 
skilled hands. Nothin.’ presents itself however that 
may not be met i>y the means already suggested. As 
I’or the imj)ortaut studies connected with ffielcgrapbic 
Engineering, the part to be p rformed by the Central 
University will dejicnd on the ])rovision made else¬ 
where, and the same may to a considcirable extent bo 
said as regards the training of the thousands of sub¬ 
ordinate employees. I will only meniiuu that however 
satisfactory niay-be the j)racfical cleverness at trans¬ 
mitting and reading of‘despatches to which they attain 
at llic schools establi,’led for the purpose, a Grade 2 
Certificate in Static and Dynamic Electricity and Mag¬ 
netism, and another in Inorganic Chemistry, woidd be 
very desirable. 
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SECTION 11.-THE STATIONER. ALLIED 
INDUSTRIES. 

'I’liis lino of business c.Kliil)its ])erli;ips a more strikin';- 
oxaiiipio than any preceding one, of the disiinetion 
wliicli must be made between tlie kind of knowledge 
recpiired by tlie Maimfactiirer -^vlio devoles liiniself to 
the production of perliajis a. single thing, such as I’aper, 
Parchment, Ink, Steel Pens, Plack lead Pencils, or a,ny 
similar ai'tiele, arid that required by the Tradesman 
who unites all these Articles, and ten -times more if he 
is inclined, within a single Shop. He ought to know 
something about every Ai'tiele he sells, and a good 
deal about all those of which the usefulness depends 
oil quality, and of which the quality can be readily 
detected only by one who understands the origin of the 
respective materials, and tlie rationale of the ])rocesses 
respectively involved. Put at the same time we must 
remember that our system of T'echnical luRfriictioii is 
based on voluntary studies, encouraged by (Jertificates 
which would bo a failure if their practical value as 
a recommendation, were outweighed by the timd and 
trouble required for earning them. There must accord¬ 
ingly be a comju’omiso between what Healer in 
manifold Goods like the Stationer ought to know, and 
what he can conveniently learn, or in other words we 
must to a certain extent sacrifice such knowledge as 
can best be spared, in order that he may be induced 
to apply himself earnestly to what most he Wants. 
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Fnder the Master Statiraar we see, according to-tl"-' 
sta 4 e ot' les coiverii, ( ^'c or more /.ssistants from wliou: 
we must oxpeei 'O;., ' less tiroi f);om liimsc-H', l/Ul wL') 
ought ^till to kno\e ii,.og!i ;diout tlu many things they 
liaiiille, to ciil’'le them to a Minor t’ertificate heiiriiig 
the usual jiropoiti ui to tlicir Master's Afajor Certificate. 

If now fi’om the Tradesman wlioso hnsiness conipa.sses 
till! little world (allied Sfa+ionery, wc pass to some of 
the individual Manufacturers wlio sii])])ly him, wc are 
met hy diriicultics of an iipposile chai'actei’. Let us 
take for exam])lc lliosie engaged in the production of a 
single ai’ticle, say Iidc, Steel I’ciis, or Lead Pencils, 
llei’c we find in oper.oion the same plan of many hands 
directed iy few minds, wliicdi has been repeatedly dis¬ 
cussed nider the name of Factory ^Vork. M'ith the 
suho’dinales, a (ijade 2 of tletieral Scientific Founda¬ 
tion will mostly serve rvery pnrp(.ise. The directing 
mind must possess soii'" fnrllic)' amount of Preparatory 
Science, and add lo thorough Tedinical Knowledge a 
good acipiaintance with all availahle resoni'ces. Still 
there is comparatively hide scope for a regular Cur- 
rienhnn, and in \'ie'v of the vast iVg'onda before ns, it 
will mostly bo pc'ent te postpone attending to In¬ 
dustries of .this deserijiiiou; the more so as they can 
in the meantime avail themselves of the resources in 
the way of appropriate Knowledge offered to Students 
of (kitogory C. Besides this, as previously explained 
(Chapter IV. Section ' h all Industries of any note will 
ho carefully epitomized in the Junior, and fully de- 
serdoed in the Advanced Cyclopicdia, tiud it is to ho 
hojiud that an earnest recourse to these stondard soureijs 
of information, will be found attractive and self-i'c/nti- 
noratlve hy many to whom the incentive of ti Certificate 
cannot be offered. 
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Papek-makin’G presents a somewhat different' case. 
This highly important mannfactnre, though very much 
a matter of rnecli.'jnical routine with most of the 
subordinate Hands cm])ioyed, undeniably claims a 
Major Trade Certificate for the Foreman or Manager. 
Thougb tlie application of his Icnowledge may probably 
be confined to tbe sjiecialty of some particular Mill, 
his studies .should embrace all branches of tbe manu¬ 
facture of IMper, and of kindred Articles commonly' 
])roduced in this Country, and they should be supjilc- 
mented with a I'cvicw of foreign doings. It may safely 
be said that few Industries offer at tiie present time 
such promising o])enings for remunerative improve¬ 
ment, as regards both the utilization of new materials, 
and the adaptation of recent scientific discoveries. 

A Trade allied to that of tlie Stationer, and which is 
not unfrequcntly associated with it, is that of the BooK- 
jiiNDER, concerning which a very few words will suffice. 
Till' compendious account of it in the Junior Cyclo- 
pfcdia, will be well worth tbe attention of subordinates 
engaged in any braneb of the process. For the Master 
Book-binder, indcjiendently of technical skill in over¬ 
coming difficultie.s, and turning out a satisfactory article 
in every branch of the Trade, there is enough required 
in the wav of knowledge of materials, and of artistic taste 
in the applications of embossing, gilding, &c., to make 
it probably worth while to institute a Major Certificate. 
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SECTION 12.-THE PRINTER. 

Ill illo course ul mir review, we have more than 
once come across Handicrafts in wliich a little .scientific 
knowledge is wi'a]"ip('dnp in so much teclinical routine ot 
manipulatfon, that Apprenticeship has, so to say, cvery- 
tliiiig'to do, and College Teacl ing ne:^t to nothing; 
hut one would scarcely have expected that one of the 
most striking instances of this kind would be piesented 
by that Industrial Pursuit which more than any other 
I.s the vehicle of scientific progres.s. Yet such is the 
ca.so. I’hc Man who has chaise of the Press, ought to 
undcrsta.iid its mechanisni; but the Compositor in whose 
intellectual task lies the ])ith and marrow of Typo- 
(rj'iipihy, needs foi less scientific than literary know¬ 
ledge, and his Curriculum must in fact be somewhat mi 
(/ciaav'.v, as shown by the following brief Summary. 

Compositor’s Minor Examination. 

Giiauk 1 CornsE of G. 3. F. 

Sui’PLEMENTAKV Steihi’S. Orthography, Punctuation, 
and .-'I,eh other bFcary ahilitics as are necessary 
•Ibr settiiu'- up in correct type, ill-written and con- 
fiised'Manuscrijh 

IlAxmiooK. • To include select information concerning 
the Types commonly used, ami all that is done 
with them, as well as concerning Appliances, 
Machinery, Ink, Paper and other requisites. . 

Cleverness' at composing, taking Proofs, and dis- 



400 THE PBINTER [Chap. V. 

to be testeJ by tlie actual performance-of 
appropriate tasks of moderate diiliculty. '' " 

Major Examination. 

(For Workiiic; Master J’rinttirs, Foremen and 
Pxiperior (Vnpiositors, actinp; also as (tirrca’tors ot tlic 
Press. “ Eoaders" ])roperly so called are not in¬ 
cluded). 

Guauh 2 .Con:sn of 0 . !rl. F. 

8iii'Pi.KMK\TAUV S'li'niKS. Lit('riiry abilities of tbe kind 
described above, but mueb more fully develo])ed. 
Manual. The knowledge contained in tbe Handbook 
to be cxtcTided as well as raised in elLaractcr, so as 
to include tbe latest iiuju'bvcnients in Maebinery, 
Ap])liances, and Materials of all kinds, tbe loss 
couuuon Types, tbe introduction of Woodcuts anil 
otber illustrations or ornamentations, tabulated 
nmttcr, Ftereoiyping, and otber ju'oces.scs com¬ 
monly included in large Lettcrpi’css Fstabli.sli- 
nienls, and generally, all tbat may qualify a 
Pi'inter foi' doing bonour to bis Trade. 


Teclmical C’levcrnc.ss to be practically tested as 
abo\'e. The ordeal to include severe, but not useless 
dillicultics.tP “ 

(1) No niJJoma of Excellence is contemplated, because a Director of a 
fhrpc rriiitiiig Uslal'UKlinieiit, wliose attahmicnts expand in a scliolastic 
and Iiibliological diixsAion, is likely, unless lie slionld have risen from the 
ranks, to lio defieient in those matters of clover practical performance 
which are the essence of the Trade. 
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SECTION 13 -PROFESSlONS AND TRADES CON¬ 
NECTED WITH MUSIC. 

lir is niiiioccssaiy to ilwell on tlio iniportmirc of'McsiO 
ill (lis]>onsin<^ s}injiatbeilo and Iniinaaiizinf^ influences 
tlironi;-|iout all classes of the lV)pnlation, and in super¬ 
seding undcsiraldo ones, or say anytliing of the 
positive and uri(picstionablo enjoyment it affords, or 
of the thousands of lioncst livelihoods it maintains. If 
we a,i'e inclined to pause before inscribing it on onr 
Agmi la, it will be partly because we acknowledge the 
forci- of the bh'unch proverb* gui trap I’lnlmme mal 
tHrcini, and jiartly because wo arc anxious to assist, 
rather than intorfeic with the action of other regularly 
constituted agencies. Few persons will bo inclined to 
deny that Music ought, like Science and Art, to have 
the benefit of a distinct government Deoartraent, when 
the supremo direction of educational matters shall lie in 
the hands of a rcr . "nsibl., Afinister. Tt will devolve on 
the person .mitrusted by bim with that Department, to 
see that all is done with even hand to foster rising 
musical geniu-., to afford for the development of pro- 
fessicTnat _Musii-. whether theoretical, vocal, or instru¬ 
mental, faciliti''s and • Vantages eifual if possible to 
those of the \nost favoured nations, and to promote by 
every reasonable means the diffusion of Music among 
the People, dll it reaches and maintains that level 
winch the ^example of many foreign localities, apj of 
not 'a few of our own, has proved to he perfectly 
attainable. 

2 D 
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It is from such a regular organization of efforts and 
resources, dovetailing with the other Departments' di 
National Education,, that could host be derived that 
amount of Musical Foundation, theoretical and practical, 
which ought to support and hind together all the occu¬ 
pations bcloTiging to the Musical Craft, in the same 
manner that a standard Scientific Foundation will bind 
and support the various Indusli'ial Pursuits hithcj'to 
reviewed. Accordingly, it may not be necessary that 
the Technical University should itself provide actual 
Musical Instruction, though its organizing and stimu¬ 
lating influence may have to bo exerted in order that 
such Instruction may bo everywhere efiicieutly pro¬ 
vided. 

But independently of the consideration that our 
University is not to usurj) the functions of a Coimmi- 
toirede Musu]ue,\W)'Ai of the Industrial Pursuits of which 
Music is the origin and end, will be found, on clos(! 
examination, of a nature not to bo easily brought within 
the compass of its Examinations and Certificates, though 
they may be aided in other ways. The most important 
among them may be roughly grouped as follows;— 

a .—The publication of Music by Engraving, Litho¬ 
graphing, Printing, &c. 

h .—The Manufacture of Orgiins, Harmoniums, Piano¬ 
fortes, Harps and kindred Instruments of colnplex 
contrivance. 

c. —The Manufacture of Stringed Instruments com¬ 
monly so called. They mostly amnge themselves in 
two lots, referable to the Violin type, and the Guitar 
or Mandolin type. 

d. —The Manufacture of Wind Instruments ’com¬ 
monly so called, which may for convenience be divided 
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into those chiefly made of Wood, and those made of 
Metal 

e .—The maiintbcmre of Drnms., and other miscella¬ 
neous Musical’an ces. 

As regards Ui‘'uii a, the various processes hy which 
Music is published, are rather matters of apprenticeship 
^ and practice than of d'dii'^tic instruction. Passing to 
(.ri'onp b, wo are reminded of those Factories where 
the subdivision of labour, whilst it favours accuracy 
as well as celerity of workmanship, tends to make 
niiichines of men, and only calls foi a broad intellectual 
development among the select few by whom those 
living machines are regulated. For supplying the kind 
of knowledge which these few rcquiie, a valuable re¬ 
source will be jireseiited by thtj Technological Museum 
of the Central ITnivorsity, taken in conjunction with 
their respective “ Ma"uals,” and with its own expla¬ 
natory Catalogue. For instance if, may display in¬ 
structive examples or models of the many ingenious 
contrivances that have at \ar:ous times been tried with 
more or loss success in the manufacture of Pianos, 
Harmoniums, Org-.’ s, and other similar Instruments; 
and particularly of those having a special object, as 
for instance suitableness for tropical climates, where ex¬ 
tremes of Jr', heat warm moisture occur, and 
whoi’e many ju.aterials succumb to the ravages of 
Insects. Many of J .mailer Industries included in 
Groups c, ^/°and e may similarly derive considerable 
aid from the University Museum on which, unless 
forestalled b_, exertions made elsewhere, w'lll devolve 
not only the duty of exhibiting full chronological, and 
ethifologieal illustrations of Musical Instruments of all 
kinds, as far ‘as they may serve as guides or warnings 

2 n 2 
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for 'present and future Makers, tnit also tlie duty of 
showing to these in a tcclinical and commercial apiiif, 
the best rosnnrces at, their dis])Osal both at home and 
abroad. 


SECTION 14.-ART INDUSTRIES. PHOTOGRAPHY 
AND THE POLYGRAPHIC ARTS. 

Thongli Art in one form or another lias met ns in 
many of the Industries reviewed, occupying in .some 
of them a conspicuous position, we have left as yet 
untouched most of the Pursuits which more particularly 
claim the title of Art Industries. It will in fact be 
found that with a few excejitions deserving of sjiecial 
attention, they lie less within the province of the 
projiosed University th.an within that of the South 
Kensington Autlioritics, under‘whose management so 
much progress has been already made in improving 
the taste and esgeution of Art-workmanship in this 
(Country. Independently of this fact, in Art Indus¬ 
tries the necessity for carefully organized Tests and 
reliable Certificates of Competency, is less felt than 
in Industries of whicli Science is the Ibundation. The 
man whose technical abilities rest on a broad ground¬ 
work of Scientific Knowledge, cannot at all times supply 
ready proof of this on demand, whereas Artistic Skill 
can mo.stly be made manifest with ease, both in' cha¬ 
racter and degree. Moreover by attaching a fixed 
standard of proficiency in a specified brtinch of Art 
to a given Certificate in an Artistic Industry, we might 
be. rendering less service to a Candidate, than by en¬ 
couraging him to enlarge his sphere of artistic attain¬ 
ments, at the same time pushing them as high as his 
natural turn and his opportunities might permit. It 
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is'lrue that many Employers of artistic lahom', will 
^sarcely appreciate our good intentions. The main 
(pialities which they demand of .their Journeymen arc 
we]l-|raincd+echi ica! dexterity, a good eye and a quick 
hand, with patience for repeating any number of times 
a task ever so siuall and monotonous; but they should 
hear in mind that the dexterous hand and the know¬ 
ing eye, though they may be only obtainable through 
the routine of ;i long apprenticeship, are best to be 
relied on \\hen they have underg’oue the refining influ¬ 
ence of I'ogular attendance at Art Classes. The em- 
|iloycr wlio wishes to ui)hold the character of his Craft 
tlirough the abilities of his Men, should give them 
every reasonable encouragement and opportunity for 
pi'rfecting; tliem.selves in appnqu’iaie branches of Art. 
—IVdiere the duty of the National Technical University 
towards them will chiefly lie, will he ^—firstb/, in seeing 
that due facilities ari' aflbrded them in every po[)ulous 
locality, for acquiring these attainments in the manner 
most conducive to their ]iractlcal interests, and to the 
.satisfaction of their Unq liy'vs in afi'ording 

equal i'acilities fm- appropriate Scientific Studios to he 
recomjiensed by ‘•^nhjee*; Cortifleates;—and thinlhj, in 
providing.by means of the Junior and Advanced (tyclo- 
j)a‘dias, rej)crtoi'ies oi' T"cijuieal Knowledge so obviously 
useful as to ho consuhed without the incentive of a 
Tra(fe Tlertifa- 1 * 0 . — In order better to judge of the 
working of tlnise me- ' ’'es, wo will indulge iii a cursoiy 
glance at some of the strata of which the per.'^mmel of 
Art Industry in general is composed. 

Setting ..,Jde the few who earn fame in making a 
fortune, let us descend to the many who •only-^ barn 
weekly wages. Wo find that here as in many other 
industrial regions, there is a substratum consisting of 
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hundreds of poor subordinates to whom an insight into 
the Science of Daily Life, as supplied by the Grade 4 
Course, woiild be a Voon without a drawback, but for 
whom it would scarcely be expedient to recommend 
anything beyond.(i) 

Next to these let us consider the more or less skilled 
Artisans numerously engaged in the Artistic Depart¬ 
ments of various Manufacturing Industries conducted 
on the usual plan of Factory Work. Here as in ana¬ 
logous Mechanical Departments, we iind ourselves ob¬ 
liged by the subdivision of labour, and the consequent 
reduction of the range of knowledge required by the 
individual Hands, to class nearly the whole of these as 
belonging to Category C. They will however mostly 
be found well suited for a full enjoyment of the re¬ 
sources available for that category, and which have 
been described at the beginning of this Chapter under 
the title “ Studies for Subject Certificates.tD 

liising to the more talented members of the Arf- 
iiidustrial Community, wo are surrounded in all direc¬ 
tions by those skilled Workmen whose abilities have 
been so uselully brought into relief by the Society of 
Arts’ Examinations. It is obvious that any measures 
for adding intellectual to artistic tests, should if possible 
be entertained in concert with that Society. 


(1) A striking illustration of nioclinnical labour having a prepdratory 
share in tlio ])otforinancos, not niorcly of Art-industry, but 6f liigh Art, 
may lie witnussod in tho Studio of a Sculptor. 

(2) As examples of the divi.sion of artistic laknir maylie mentioned tho 
■Tapanned Tray, of which one painter does the fillets, another the border, 
and a third tho (Mitre; or Architectural Carving in wliich separate hands 
do rtio string-coursing, the foliage or enrichments, the heraldic ornaments, 
the dlapery (/a figure, and lastly tho face and hands. Various stages of 
artistW’ indnstj-y may likewise bo seen by following tho Jlroduetios of » 
bronze oniomcnt through its modelling, its casting in load, its touching 
up, its recasting in bronze, its cleaning, and ite ultimate 'chasing. 
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.liicre aro in flic range of Art Industries a few J;ype8 
•vjiich it will bo more particularly the duty the 
Central Uni’' ersity to select, for the purpose of fostering 
evcr;y branch of their efiiciency! An interesting ex¬ 
ample is alTorded hy the Wokkino Jeweller. He is, 
or should Iju, an Artificer possessing scientific know¬ 
ledge, artistic genius, and manual skill, who firstly, 
understands thoroughly those picked pages of Minera¬ 
logy where Gems occur, uniting for the purpose the 
required 'notions of Chemistry and Crystallography; 
secondly, can devise designs foi displaying Gems singly 
or variously grouped to the best advantage, and thirdly, 
knows so well and can handle so cleverly the metallic 
materials involved, as to realize unassisted if it were 
necessary, the graceful jewel of his thoughts.—It must 
he remembered^ however, hafore attempting to frame 
.a Curriculum of Stud;es in accordance with these indi¬ 
cations, that in manv respects the present organization 
of the Jeweller’s Trade, as of other Industries, tends to 
a splitting and separation of attributes, and a mechan- 
icalizing of processes, uK'ie and more at variance with 
the ideal of former times. 

That influeu'’'' wou'd not he ill-spent on the part 
of the University, which could induce Pattern Designers 
never to neglect tempcjung their Art with Science. In 
fact the Des’gner should he as well acquainted with the 
opeKitfon or irrocess in which his design or pattern is 
to he used, as the Musical Composer should be with the 
instrument on which his piece is to he performed. It 
is scarcely necessary to say that through neglect of this 
rule, the Glass-blower, the Thrower of Ceramic Ware, 
tlie Jacquard Weaver, and many others depending on 
Designers* for their patterns, may lose their tiihe and 
patience in'produeing under difficulties, what will fetch 
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no lugher price tluin an article which they could'pro- 
duce with ease. Similarly the Carpet Weaver mnj 
through the fault of his Designer, have to use worsteds 
of expensive hues, where a combination ^qualfy pleas¬ 
ing to the eye, and equally durable, could he jnoducod 
with much cheaper ones.(^) 

Whilst it is desirable that the Designer should sliow 
knowledge and foresight in adapting his origination to 
the convenience of the Performer, there arc many cases 
where the latter would he vastly heiieflted by a gloani 
of original ingenuity; and indeed the fertility of I’c- 
sources rcsidting from a lively jiower of origination, 
has been supposed to bo one of the chief merits for 
the sake of which many foreign Art-workmen arc em¬ 
ployed so willingly, and ]iaid so well, in this country.ri) 
PnoTOGRAiniY in which Nature supplies the design, 
and Science the execution, scemqd at first a conspiracy 
against Art, hut more and more we find that it allbi^ 
scope for Artistic Taste, and that in its higher aspira¬ 
tions it opens the way to a considerable amount of real 
artistic employment. Something like the following 
Summary of desirable attainments suggests itself;— 


Minor Examination. 

Grape 1 Course of G. S. F. 

Gi^ape 2 CouRsio. The part of Chemical Physics re¬ 
lating to Light.—The whole of Chemistry or at 
all events, of Inorganic Chemistry. 

(1) Indications as to wliat. Pesigners arc, and what they should he, will 

ho found in a Paper hy Pr. Christopher Pressor on “ lliiidranccs to 
Applied Art,” in {lie ‘ .Society of Arts’ Journal ’ of April 12th, 1872. , 

(2) Respeetjpg the unsuccessful atleuipte made hy the Society of Arts to 

elicit pK)ofs of origiimtion among British Art-worknion, «bo the EfiHWt 
of the Society’s Adjudicators quoteii in Cliapter 11. Section 3 from the 
Society’s .Tournal of the 5th of March, IHh'J. ' 
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HAJjDuboK; Lo eoni[)rizo only tlic common pTuct'ssos, 
• • including liowevcr all that is required for c’-arly 
underslaiulin::', not only the bearings of Optical 
anti (diemic ii Science on those processes, and the 
means etdciilated to secure tlioir success, hut also 
the La.vvs < f'i'asie apydiealile thereto. 


A Practical '1,’est to ho resorted to, including plain 
touching tip. 


Major Examination. 

(iuADK 2 Course of G. S. F. 

G/!AI)E 3, Opiics as far as the Science hears on Plioto- 
gra.jilije—(dieinistry. Inorganic and Organic. 

Manuau; to cohiprize the history and rationale of the 
various hraiiclies of the Art, with a thorough 
knowledge < f every scientific device and artistic 
refinement, through which liigh-class residhs may 
he secured even undei' dilliculties of climate, &c. 


The Practical 1 est to i iclnle delicate finishing up.tP 

Tlirougli the faciliiy with which any numher of 
Proofsiire taken, or o. employ tlie usual term, jirhited 
from th« gative.s, Pliotograjdiy may he considered 
as one of the POi'.Yi.,..a’nic Auts, that is to say of the 
Arts produeing multiplied impressions; hut this title 


,(1) It m;.y no loft tor tl/o present an open question jvliothor it bo test 
to treat the colouring of ])hotograiihio portraits as a distinct branch of 
Arl.^r to incfliilc this (a any other artistic ]ierforinaucc in ilie practical 
Test, as a criterion of Candidates having attained the degree of artistic 
refinement required for being a first rate rhotograifidat. 
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more, properly belongs to such processes as the' fpl- ■ 
lowingC) ' .. ^ 

a. Printing fr3m. raised su?faces. 

Typography or Letterpress Printing. 

Nature Printing (as from Ferns and the 
like). 

Xylography or Wood engraving. 

Graphotypo. ' 

Phototype. 

/i. Pnnting from surfaces rendered rariously 
hhsorhent. 

Lithography. 

Zincography. 

c. Printing from hollowed surfaces. 

Etching, Aquatinta, and the like. 

Copjierplate, and Steel Engraving. 

d. Moulding or emhossimj by means of holloircd' 

surfaces, or matrices. 

Seal engraving, Die-sinking, &c. 

Reviewing these examjdos from the standpoint of 
Art Workmanship, wo first set aside Typography, in 
which it has already been seen that the chief per- 
fonnance lies not in the original making of the Types, 
any more than in the 2 )rinting from them, but in the 
intermediary task of the Compositor. We also set qside 
ordinary Nature Printing as being done mechanically, 
and the jis'inting from surfaces prepare4 by photo¬ 
graphic means, as coming more or less within the scope 
of the above remarks on Photography. The remaining 
Processes, untess removed from their original characteft’ 
by the prevailing tendency to reduce evetythin^ to 

(1) Tliis list is by no means intondod to be exhamstivo. 
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Fijctory Work, aro decidedly artistic as regard* the 
fhest difficidt and itn[)ort.ant task in each, and what 
the Central Tni', ■ rsity can appropriately attempt to do 
for tl]em hesidcts I'ncouvaging the develojnnent of Art 
01a.sscs of o', eiy description will mainly consist,—Istly, 
in ofl'ering in.-tiaiction and E.xaininations in suitable 
“ Suhjecte,”—and 2ndly, in displaying in the Museum 
a carefully made Selection of fii-st-rate examples calcu¬ 
lated to raise (.li>. standard of Excellence in each branch, 
and accompuuiod wdth the most recent and best mate¬ 
rials and appliances. , 


SECTION 15.-COM1VIERCIAL PURSUITS. 

AVe have hitherto left unnoticed the interval which 
•in so many instances separates the production of Trade 
Articles from their display in the Eetail Shop, and 
the (Commercial System through the instrumentality 
of which the right thing is so conveniently brought 
from a distance to the r'ght place, E will however be 
ea.sy to deduce from the ]>rinciples proposed for regu¬ 
lating the studi of th" lietail Dealer, what should he 
those of the Import or Export Merchant, the Broker or 
any other Intermedia, y uaving such connection with the 
tioods ill ijucstion as io involve a knowledge of their 
nati»rc*and (luality. AA^'o have seen that the Shopkeeper 
should, for the bench' of his Customers and for his o\rn, 
possess this Jmowlcdgo to a notable extent •,* not indeed 
with every detail that should he familiar to the pro¬ 
ducer O’- .lanulacturer, but with that good practical 
judgment and that reasoning insight which aro acquired 
by biasing one’s technical studies on a sound scientific 
foundation.* This same plan must be carried out in the 
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studies of tlie Commercial Intermediaries just referred 
to, and the indications given in this and the preceding 
Chapters liavo sufficiently shown how manifold will be 
the resources available for accomplishing this object 
according to the kind and grade of their rofjuircments. 
For instance, as regards Preparatory Knowledge, they 
will have the Elementary portions of the Standard 
Courses from Grade 1 to Grade 3 ;—as regards Tech¬ 
nical Knowledge, the Ap[)lied portions of the same, 
and two Cyclopaedias pur])osely so ananged as to favour 
the selection qf approjniate Subjects..—Then .again, the 
Commercial Department of the University Museum 
will, in conjunction with its explanatory Catalogue, 
jnako it easy for them to acquiie that familiarity with 
Goods of any given kind, which is, without Visual In¬ 
struction, so dillicult to ol'tain. Some time may elaj)se 
before the University can conveniently institute I’cigular 
Coui'scs of Commercial Knowledge with their (_V)mpo- 
site Examinations and Certificates, but. cii atleinhmt 
Commercial Students will be offered oj>])ortunilies of 
striving for Subject Certificates, including a few topics 
special to tlui Theory of Comiikrce, such as Com¬ 
mercial Geography, International Exchange in Weights, 
Measures, and Money, and Inlernalional Commercial 
Law. Inde[)endently however of any ])ros[)ect of dis¬ 
tinctions, it ma.y be hoircd their keen [)ercoption of 
profit will tell them that any leisure judiciouslly'■em¬ 
ployed in availing themselves of the educational re¬ 
sources oft'ei'ed them, will be time well s|)ent. 
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RECAPlTULAilON. CONCLUSIONS. 

SECTION 1.-CONS1DERATIONS RESULTING FROM 
THE FOREGOING CHAPTER. 

A. Manner and Place. 

Tuk AnalyscH contiuiicd in tlic preceding Cliaptcj-, 
llioiigli pnr[K)«cTy rCKtrieted to a coi'tain nnnd)cr ol' 
ri'lireseidativo lypes, liave probably feufliced to indicate 
i lio general I'catnr .s ol tlie instrnction rerpiircd liy tbc 
various Industrial Pursuit.?, according to their more or 
less Chemical or IMiysical, Artistic or Coimuercial, 
simple or mixed character. Let us iiow briefly recon¬ 
sider these re(jmremonts in special refermcc to the 
(UK.'sIlon,— ]ioii' ana ichctc shall the Artisan obtain the 
IiKstruclion he wants ? 

Grade 1 Studies. 

The first* thing ’vh' h attracts our retrospective glance 
is that ubiquitous Grade 1 Course of Elemeiilary and 
Ajiplied knowledge, which besidrs underlying as a 
G,f:neral Scientific Loiindation the broad lield of Tech¬ 
nical Study, is intended to extend beyond "its Ijraits, 
alfording to the whole of the Labouring Population the 
much needed Code of Common Sense which it has been 
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agreed to name tlie Science of Daily Life. One might 
find more delight in fostering the advanced progress (?f 
a chosen few, and n,pholding them as proofs of our 
national capabilities, but more real impoit-ance attacbes 
to a speedy and substantial orgatiization of the Instruc¬ 
tion required by the lower and broader strata of the 
Industrial Community. Accordingly the first charge 
on the energies of the proposed Movement, will be to 
carry into effect the various measures indicated for 
the general diffusion of the lludimcnts of I’ractical 
Science and especially the following: — 

a .—To prepare the required G rade 1 Course as de¬ 
scribed in Chapter IV. Section 1, to bring it out in 
priiit as rocomniondcd in Section 5 of the same Cha[)k‘r, 
and to secure the production at cheap I'atcs of the 
necessary Sets of Illustrations (pp. 113 and 244), ar¬ 
ranging as far as may bo found necessary for the cir¬ 
culation of such sets from place to place (p. 231, l)S^^ 

h .—To agree with the leading Training Colleges for 
supplying them, not only with the foregoing educational 
materials, but also with Professors specially trained for 
instructing the future School Teachers in an ingenious 
and impressive use of them (p. 79). 

c. —To afford the present Teachers of the Children 
of the People opportunities for adding the Scientific 
Element to their j)resent stock of knowledge (p. 80). 

d. —To promote the extension of Schoolilig from 12 
to 14 years of age for youths whose intended Pursuits 
involve something above more mechanical labour, and 
where requij'ed, to organize special schools, or advanced 

(1) This plan seems to have been first practised by the South Ken¬ 
sington Authorities with sets fonnod from the rc.siduo of tho International 
Exhibition of 1851. 
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classes in ordinary scliools, for consolidating in* tins 
Secondary Period, the groundwork of an industrial 
career fn. IdV 

c.—j-To prcftlioti the establishment, judicious organi¬ 
zation, and legular maintenanco of Industrial Insti¬ 
tutes of various Calibres, according to the requirements 
and resources of the respective localities; it being 
understood that undo this title are inchided, for con¬ 
venience sake, all Institutions or Establishments offering 
or ])rocuring to the j'ouths or adults of the Industrial 
(Community, the Class Lessons, Lectures, or other forms 
of Scientific, ' Matliomatical, ami Artistic Instruction 
which tliey require, (pp. 49-53).—A Grade 1 Course 
of G. S. E. with a corresponding Art Class, may be 
con.sidored as the minimum of the capabilities of an In- 
du.striul Institute. Other braflehes of Instruction have 
ab'cady been indicated* as coming more or less within 
their province, and vill again occur as wo proceed in 
collating the chief attainments noted in the Summaries 
of the prceeiling Chapter, with the chief sources calcu¬ 
lated to supply them. 


(h’odt 2 Studies. 

The mail who has found out his ability to support 
himself in water, lopl'^ it the latter with a sensation 
very^iCCereiu f om his previous distrust, and feels that 
it now only depends ' him to become a good,swimmer. 
A similar chsingc occurs in the mind of the illiterate 
Workman, who from viewing Science with the shyness 
of awe and prejudice, has passed to the li^ippier condi¬ 
tion of seeing in Science a pleasant means ©f si^Jport 
and ^rrogress. This change has indeed been throughout 
one of the most interesting and satisfactory features 
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of t<ic experience accruing from flic delivery of my 
Popular Course to lalKHiriug-class audiences, and frOiti 
file liolding of oxamjnations in connection tlierewitli; 
and I feci confident that tlic generality of Artisaji Stu¬ 
dents, when once set afloat by a well-conducted Grade 1 
Training, will he cheerfully disposed to buffet with 
lusty mental sinews, any waves they may have to en¬ 
counter in their further progress. 

This jiarticularly ajiplies to Chemistry, of which the 
Grade 1 Course supjilics the initiatory sketch, and 
Grade 2 the earnest and practical exposition for Work¬ 
ing ])urposcs. We hax'e seen that independently of the 
Major Curricula, which mostly include the whole Grade 
2 Course, its Chemistry, and more especially its In¬ 
organic Chemistry, has been irc(juently prescrihod as 
an item of Preparatory Knowledge for Minor Students, 
and indeed such is in every rcsjiect the importance ol 
this science for technical purposes, tliat it is higldy 
desirable that every well organized Industrial Institute 
should extend at least thus liir ii,s teaching capabilities. 
This remark is applicable, though in a less degree, to 
the parts of Mechanical Physics, which have been occa¬ 
sionally reconnmmdcd as hearing on the mechanical 
Trades. Nearly the same may he said of cei’tain De¬ 
partments of the Second Division of this Grade 2 Course, 
which have not unfrequently been included in the pre¬ 
paratory portion of the Summaries. They arc iA fact 
particularly calculated to prepare Artisan Students for 
the Technology of their respective Trades' giving them 
that broad view of the surrounding ones, and of the 
manner in vyhicli one trade helps another, which their 
special Handbooks cannot be expected to afford. It 
would indeed be a pity not to include in the Curricula 
of certain pursuits connected cither with the construe- 
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tioii^or* Decoratian of dwellinsrs, or with Fabrios and < 
^Jpthing, or with Food, the portions of the Grade 2 
Course which respectively embrace the applications of 
Science»to those Suljjecte, making’ plain to the Artisan 
Studdnt that most important part of his educational 
duties, which consists in thoughtfully bringing the 
knowledge he has acquired, to a, practical l)earing on 
his Trade. 

The frequent occurrence (d’ Mathematical Studies in 
th(3 Summaries, reminds us that Mathematical Classes 
are among the desiderata of Industrial Institutes, though 
more important still are the Art Classed If we add 
Kcading a)Kl Writing Classes for those who labour 
under educational deficiencies, and Arithmetic of any 
Grade tha,. may be required, and if we introduce in the 
more favoured localities. Classes for French or German, 
and Music, wo‘.shall have without going farther, a 
to'erably full programine for the Industrial Institutes of 
Country Towns. Yet considering how much the con¬ 
templated advance in the general standard of know¬ 
ledge and efficiency amon" our Artisans, will depend 
on placing what they are to learn x.ithin their con¬ 
venient reach, tliere is no question, that it will be ex¬ 
ceedingly desirable to inohide all this and even more, in 
the attributes of these lo< ,1 Institutions, at the same time 
multiplying them throughout the length and breadth of 
the |pn*l, wit'i a prolusion far exceeding anything yet 
attempted j This mav seem hopeless to those who have 
anxiously watched tne, many feeble, desultory, and con¬ 
sequently futile and transient efforts made at different 
times in this direction, but I trust that an unprejudiced 
consideration of the signs of the tirne.s, will convince 
theip that the horizon is clearing up in the w'ind’s.eye. 
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LidiCstrial Institutes^ and equivalent Orv/anizationj^ 
for Industrial and Poqmlar Instruction. 

There is among our Industrial Classes a' growing stir 
of progress, a legitimate ambition of im[)rovcmcnt sup¬ 
ported on the one hand by leaders chosen Avith.a diffe¬ 
rent aim, and on the other liand hy time-honoured 
institutions of guardianship awakening to the sense of 
former usefulness; but even if all this were not the 
case, our Artisans could not long remain jiassive spec¬ 
tators of the efforts made on tlie Continent to raise still 
higher a system of Popular Education already above 
our own. It is im])ossiblo for Englishmen to read with¬ 
out a restive feeling of emulation, the account given by 
Dr. F. Leibing in his excellent periodical “ Der Bil- 
dungs-Yerein,” of the exertions made in Germany by 
the Improvement Societies bearing that name, to deve¬ 
lop and consolidate the advanced Instruction afforded 
to Apprentices and others by the so called Fort-Dil- 
dungs-Schulen. (Schools for further Improvement.)(P 
It is almost equally exciting to read the details of 
analogous efforts in Belgium, given in the “Bulletins” 
of the “ Ligue de I'Enseignement ” by the enlightened 
Secretary-General of that powerful association, M. 
Charles Buis, or to sttidy the School regulations pre¬ 
vailing among the Swiss, well known as the active 
pioneers of educational progress, or to scan the proceed¬ 
ings of the Ecole Centrale of France and its provincial 

(1) Schools of this descriihion exist in Prussia, Hanover, Saxony, Nassau, 
■WUrtomberg and other parts ot Gcruiaiiy. In the Giuml Duchy of liaden, 
attendance at these Schools used to he compulsory, and the volunlary 
system tried for tfiio last six yeans having proved unsatisfactory, a coifl- 
pulsory kw ie'again under consideration, which finds advocates in many 
parts of the German Empire, Sec the Publications on this and kufdred 
subjects indicatedtii List l,at the beginning of the ])re8ent Work. 
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affiliates, oi' to peruse tlie annals of tlie ConserTOtoire 
Arts Cl Me'ticrs, where Parisian Workmen helic 
their reputalimi ■ f fickleness li^ regularly attending 
Courses of 'tiot 'ess than 40 Lectures.' However, 
the most eaiuest aspiralions, whether of home growth 
or propiptcd hy foreign conpietition, might continue 
to wear themselves out in ineffectual efforts, were 
it not that ili rough the proposed systeng many of the 
material obstaeles which have hitherto stood in the 
way of Industrial Instruction, will be quietly hut effec¬ 
tually removed. Then, not aily in lai^e Towns but 
in every small centre of Industrial activity, let a few 
earnest men come forward with energy to under¬ 
take a working part, whilst a few public spirited 
members of the wealthier class suiiscribc a moderate 
amount for unavoidable ex]5enditure, and a few in¬ 
fluential friends take* on themselves the duties of 
'rrush'os,' and Ic't coi..muuieation be entered into with 
the Central Technical University. Advice and assistance 
will at once be forthcoming. Text Books will be 

su])plied at an almost nommal price, die use of which 
on the Binary Sy.-^lom will bo explained and organized 
bv Delegates so... lown f ir the purpose, and thus the 
necessity for expensive Professors will be obviated in 
several inqwrtant branolics of instruction. Devices for 
the production of hop; n.ade Illustrations as far as prac- 
ticalfle, will 1“ freely taught by the organizing Agents, 

1 , 1 ) for a description ot ilie systeiu of Free Popular Instruction for 
Workmen, &c. gfvon by tho Consorvatoiro dcs Arts ot Metiers soo Society 
of Arts Journal, January SJnd, 1874, p. 120, cud tho Fourth Ecixirt of 
II. M. Comniis'-’oners on Scientific Instruction, &c., )). 21, with Ap- 
p(#idix III. thereto. Also tho “ Enqu^to sur I’Eiisoignonient Profes- 
sionnel,” List L p. xxii. ’ , 

(2).Eespecting tho co-operation of the Clergy in matters ot Popular 
Instruction soo fage 140, and respecting that of Schoolmasters see 
page 237. 
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whilst any necessary complement will be forwarded iit 
the lowest possihlo rates from the Supply Department' 
of the Central Museum (see p. 113). Any required 
steps will at the same time he taken to obtain for .Pro¬ 
vincial Institutes, the full benefit of the liberal assistance 
offered by the South Konsinp^ton Authoilties towards 
reducing the cost of Scientific and Artistic requisites, 
no less than towards the erection of ap])ro))riate Build¬ 
ings. (See Notes to pages .'iO and .'ll.) 

As already explained, the tenn“ Industrial Institute ” 
embraces any institution or organization tijr snjiplying 
Apprentices and Workmen with the insti'uction they 
require, whether in special Lecture Halls and Class¬ 
rooms, or at the Local Schoolrooms,<P or at the Mission 
room, the Temperance Hall, the Ve.stry Hall, the Town 
Hall, &c. It is however essential that there should be 
convenience for the safe custody of the educational ma¬ 
terials, and very desirable that there should be sufficient 
space to allow of exhibiting permanently as a Museum 
of Domestic Sanitary and Industrial Economy, such of 
tlie Illustrations as are suited for Instructive Display 
(see p. 94). 

It is by means like these, supplemenfed if neces¬ 
sary by the circulation of the more expensive sets of 
Illustrations from the nearest centres, that the various 
kinds of preparatory Knowledge indicated above, may 
be brought within the compass of Minor Students. ' 

Mechanism, which has been included in the Pre¬ 
paratory Knowledge suggested for certain Pursuits, is 
a Subject requiring Models and Diagrams not every- 



^ March 11th, 1874, a measure was adopted whereby, subject to the 
sanction of tho Board, the School Management Committop was empowered 
to let Board gohools on W'eek-il.ny evenings for appropriate purposes. 
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vvJfere to be liau; but it will be mostly wanted iu large 
•Towns wliero Technical Colleges may be expecicd to 
exist, or at the 1 ading Railway Pepots where, as stated 
before* the educahoual arrarigemcnts connected with the 
subject of Tjocomotive Machineiy oright to be parti¬ 
cularly guou (,>. .;<S7). 


Sc/f-luxtructioji: 

Generally s])eaking, self-instruction in scientific and 
technical subjects, however suitable the^Student’s Book 
may be, is very ipdiill work il' he has never tried 
liimself at such matters before; but the case is very 
diflerent when after attending a regular Grade 1 Course 
of t.l. R. F., hc' endeavours further lo impress it on his 
memovy by houie study. A* sentence once made plain 
to him in oral discoiu^e, will be plain in a book, and a 
woodcuv is nearlv a good as a Lecture diagram to him 
after he has seen and understood the latter. Having 
tbus overcome a difiiculty partly arising from more 
diffidence of his own powers of ccuiprehonsion, the 
young Artisan 'ivill be able to make good headway by 
hiimself in m.u, branJ.os "f knowledge involving no 
experiments, as for instance in any department that 
may be prescribed for him in the Applied Division of the 
Grade 2 Course. P"-;. ■ the importance attached above 
to the permanent display of the respective Illustrations 
in the form of a "'^isoum and in the ofder of tbe 
Text.(i) • 

(1) It Ik w'+’i poculiiir satisfaction that I find H. M. Commissioners on 
Scientific Instruction proposing in their Fourth Report measures long 
since advocated by me for rendering Museums more available tor Self- 
Instiwtion. “ By the skilful seleetion and arrangement of the specimens 
exhibited to tl^e public; by providing descriptive Labels instead of the 
mes^e indication of names at present adopted; and, above all, by sup- 
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Minor Technical Studies. 

Passing to tlie Teclmical Studies prescribed for Minor 
Candidates in the Summaries, we find in most cases 
self-instruction equally feasible. We must remember 
that the student finds in his Handbook not only the 
exact knowledge he wants, carefully expressed in a 
style suited to the level of his culture, but also such 
friendly advice as may best smooth his path and make 
his exertions profitable. Further we may assiune that 
he is serving his time as Apprentice, or working as 
Journeyman in the trade of which he now aspires to 
master the rationale, and consequently if his Master’s 
establishment is anything like what it should be, he 
enjoys excellent opportunities for coupling visual with 
printed instruction. These facilities are the more likely 
to be sufficient, because aspiring o-nly to a Minor Certi¬ 
ficate, he will be only expected to make liimself ac¬ 
quainted with the ordinary resources and processes 
of his Trade, leaving the introduction of new improve¬ 
ments to his Master. 

Taking into account the various foreg(jing considera¬ 
tions, we shall feel justified in reckoning that if the 
development of Science Classes at Industrial Institutes, 
or in any other way, progresses satisfactorily, a Candi¬ 
date for a Minor Certificate who earnestly does his best, 
may ere long hope to acquire in his own locality, if ‘not 
the whole, fit all events by far the greater part of the 
attainments required for passing his Examination. Any 
necessary complement will have to be acquired at the 

plying ExpUmatory>-Oatalogucs suited to the wants of luiscicntific ixiople^ 
the public might be enabled to teach themselves with as much efficiency 
'■ as they would be taught by the majority of Lecturers.” (Art! 135.) i, 

See the “ Brief Account ” of my Food Collection exhibited at the S. K. 
Museum, 1857, p. 11, and “ Science for the People,” 1870, p. 1)8. 
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Technical .College where that Examination is to take 
place. Tli;.^ supposes of course that Minor E:;ami- 
nation^will ..e }:< Id at 'I’ei'liiiicahColleges hy Delegates 
iron> the 'iWmical Uisiversity of the Province, or 
from the Ct i tral '■'ne in the Mi'iropolis.tP 

Studies for ALajor Certificates. 

It may ha\e hecn noticed in coinparing the Summa- 
rie.s of tile Minor witli those of the Major degree, that 
as iv'trai’ds the Piun’AiuTOKY Knowlkdgh, the chief 
difrerencu has generally consistul in raising the re¬ 
spective attainmenis one G-rade.® It is more iiarlicu- 
iarly in the Tkoiixical Knowledgi-; that we see the 
advanced Student’s task grow and ramify. "We have 
se('n that in a Trade having .many hranches, it may be 
e.Npedicnt to allow the Minor Candidate to confine his 
studies to one, whenais the Major Candidate will mostly 
he called upon to take nj) severtd if not all. But 
independently of this, wo observe that whereas the 
Minor Student need o’i’\ include in Ids Scientific Re¬ 
view of Ap])liances, Materials and Processes, those in 
ordinary use, b -'ruing to imdte -the best or them and be 
conteul, the Major Student must cultivate an ambitious 
acquaintance with m; tBrs beyond the ordinary routine 
of nianufacti’ring ami lonimercial Industry, with matc- 
rlalskafld processes both home and foreign, not generally 
known, not sufii*'eiitly appreciated, and with tlia 

(1) Oases maj oecur, esiM:cially when popular culture is more advanced, 
Ill which on the ono hand tho Candidate can learn all he requires 
WiUiout leaviii" tho place of his abode, and on tho other hand the per¬ 
sonal ])rcseiice of the l:,x.uiiiuer is not required as he can conduct tho 
tfxamination from a distance in the manner previously (fesejibed at,p.‘170. 

(2^ Tho rottining of Grade 1 of G. K. F. in some oases, Im been ]«ompted 
by special reasons. Tims for instance Dressmaking is a feminin® occu¬ 
pation, and the ft-ado of the Baker -when conducted in tho ordinary way 
, requires less learning than honesty and hard work. 
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last touclies given to Industrial Art by tlie improving 
band of Science. Now in many Industries, a thorough 
acquaintance witli these things cannot bo acquired 
without visual illustration, nor can they be pro,perly 
illustrated without expensive sets i)f scientific para¬ 
phernalia, such as only a first-rate educational establish¬ 
ment could afford. Besides this, as i-egards the more 
important Industries, there is in the very atmosphere , 
of a University conducted on sound and liberal ]}rinci- 
ples, something wonderfully conducive to that mental 
expansion which best entitles the Master to direct the 
work of his men, always uniting the idea of their wel¬ 
fare with that of his own success. 

On the whole a retrospective glance at the Analyses 
leads us to the conclusion, that much in the same way as 
the Industrial Institutes will probably be called upon to 
supply the instruction required* by Minor (Candidates, 
often leaving however a certain complement determined 
by the natui'e of the Trade and other circumstances to 
be supplied by a Technical Uollege, where the Exa¬ 
mination is to be ))assed, so likewise may we, generally 
speaking, look to the Technical Colleges for supplying 
nearly all the Preparatory Knowledge, and a v’aiying 
proportion of the Technical Knowledge required by 
Major Candidates, who will similarly afterwards repair 
to a Provincial or to the Central Technicial University, 
for completing and polishing their Knowledge' and 
taking thqir degrees. There are indeed Trades that 
can be mastered almost anywhere, with the aid of a 
Text-book so well got up as will be each of the Manuals 
taken from the Advanced Cyclopaedia, and with tlje 
help'pf tho working Illustrations which the Student 
may .have before him in the very establishment in 
which he is employed. But exceptions like these can- 
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u(3t exempt us from making due provision for mseting 

less favourable conditions by the multiplication of 
Technical and by giving every cncourage- 

mont to the’for,nation of Scholarship Funds and En¬ 
dowments. 

Man.y M.ajor Sl'idents if they must leave home at all, 
will prefer going at once to the University where they 
are to pass tlicir Ibauiiination, and 'vhere, besides 
finding annexed a model Technical College for ])re- 
]iaratory Studies (}i. !)4) they may if clever and indus¬ 
trious, obtain the following a^lvantagcs 

—Emj)loyment at the instruction of Junior Students, 
especially in the Ateliers (note to p. CO). 

—Employment at Museum work (p. 112). 

— Eiiiployment in their respective Handicrafts on 
the ])l;!ii adopted at the Cornldl University (p. G0).t^) 

• 

(Jandidates Jiir '^ujtjerior Certificates or Diplomas of 
Excellence. 

Though not ever)- p'noiit analysed in the foregoing 
Chapter has calhA for a Curriculum of this level, suffi¬ 
cient examph ' have been givim to show that the 
studies will bear to those of the Major Degree, much 
the same relation as tne studies of the latter to those 
of the Miu''r Degree, except that the interval will 
moitl^ be greater." The Candidates may as a rule be 

expecteerdo become iratriculated Students at one of tb.e 

• 

(1) Tlie foll(Sving particulars concerning this interesting cstablislinient 
are from a speech by Professor Goldwin Smith at the opening of the 
picBont Sessim- of the Working Men's College in Great Ormond Street. 

• Israel Coniell, a working man in the employment oi a Telegraph ^Com¬ 
pany, having become possessed of groat wealth, founded* the tlmvcrBity 
beaning his name at Ithaca, 'Wisconsin, with the aid of a State Biibvention. 
It numbers at present COO students, a portion of whom forming a*“ labour 
corps ” unite the labour of their hands with that of their brain. 
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Technical Universities, but no glut or overcrowding 
need be feared even at the Central one, for at this high 
level we find tliat Scientific Instruction has been much 
more attended to tlian in the lower industrial regions, 
and the consequence is that many existing Institutions 
will in some measure be our competitors. Independ¬ 
ently however of a Museum unsurpassed in Industrial 
Illustrations, we may safely reckon on being able on , 
several other points to offer attractive facilities to men 
of good abilities but limited means. Whilst they will 
be required toi devote themselves with thorough earn¬ 
estness to the practical applications of well-established 
theories and standard facts, they will be kept as much 
as possible clear of speculative and controversial ques¬ 
tions. Thus the time necessary for completing the 
Technical Training, say "of an Advanced Chemical 
Student, w'ill Ixi greatly diminished by concentrating 
his attention on proximate and tangible results, whilst 
to others more favoured by circumstances, wall bo left 
the privilege of studying Chemistry for its own sake, 
and of opening by original research new careers of 
thought which may lead to something tangible in the 
future. Principles like this cannot fail to be aj)pre- 
ciated by those wdio necessarily and avowedly are less 
anxious to serve the cause of Science, than that Science 
should serve their purpose, and with whom moreover 
the question between one yeai’’s study, or two, may 
make the ^ifl’erence between the possible aiid the im¬ 
possible. This is the more worthy of consideration as 
it will be one of the objects of the proposed University 
to encourage the rise of genius from the ranks.f^) „ 

(1) For indications respecting tlio studies of Candidate for Professor¬ 
ships or other positions conneolcd with Science 'Peaching see Chapter II. 
Section 4. 
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The rnami' ■ ii. which <lio Industrial Instruction of 
Feniides should he provided for, can scarcely be dis¬ 
cussed with ai'vautaf^e til! the movement for improving 
the Education of "^'’001011 has had time to mature its 
plans (p. 87). Should tliese he found capable of supply- 
, ing the kind and qumitir,}" of scientific, artistic, and 
technical Iniowiedge required, it will ho our policy to 
lavour their acting separately from, though in harmony 
with the Institutes and Colleges for Males, and to en¬ 
courage tliem to complete as far as possible the j-equired 
attainments. Thus ])erhaps Female Candidates need 
only come to the Universities for Examination; except 
as r(‘.gards those branches of information which involve 
comprehensive collections or* other expensive para¬ 
phernalia. • 


B. Time. 

Our task would be a e-ijiiparatively easy one if we 
onl\' had to determine the Instruction best calculated 
in the abstract t<. hoaefit our Artisans ; but ateverystep 
we are reminded that the proposed System is essentially 
voluntary, and that insl'iad of simply stating what xve 
think our imbistrial Fri'-nds ought to know, we must 
considc? what we can make them think, in spite of 
hindranceiVand tenqit'0'''us, that it is worth their while 
to learn. This consideration which in the* previous 
Section has pervaded the question of Place, must now 
eipially per- .de the question of Time. We must con¬ 
sult as much as possible the convenience and inclina¬ 
tion* of the recipients of Instruction in selecting^ the 
Hours, Days,’ and Seasons to be allotted to it, and we 



428 


CONISIVmUTION OF 


[C'liAr. VI. 


mu^t reduce to a minimum, tlie time for which Caudi- ' 
dates preparing for Examination may be called away 
from home; for we aspire to deal with the bulk of the 
Industrial Poj)ulation,and not merely with the favoured 
few for whom Scholarships or other exceptional advan¬ 
tages can be provided. ' 

The studious Sca.son at an Industrial Institute in the 
country, may be said to last from the middle of Septem¬ 
ber, or the beginning of October, to about the beginning 
of May. During this time, and in some instances be¬ 
yond these limits, a part of tlie Saturday afternoons 
might be spent in Drawing or Modelling, Music, Drill, 
or the like. At alt events week-day evenings may be 
considered available from 6 or 7 to 10, that is to say for 
the holding of at least three consecutive Lessons in each 
Class Doom. Thus generally speaking', as i'ar as Time is 
concerned. Artisans will have no difliculty in ]U'epa.r'ing 
themselves at tlie Industrial Institute, during their 
Apprenticeship, for a Minor Examination to be passed 
after its close; or should facilities he denied them 
during that period of their career, it is to bo hoped that 
they may be able to make up for the lost time in the 
first year or two of their Journeymanship. —The time 
that may have to be spent at a Technical College for 
simply passing the said Minor Examination, will be a 
mere trifle, and any amount of previous stay there 
that may be necessary for completing their PrepaPatory 
Studies, ought not to exceed a few weeks. • 

The Technical College has been showm to occupy 
a half-way position between the Industrial Institute 
and the Technical University (p. 54), uniting certain 
features of both. Its preparatory knowledge for Major 
Students will, except in being a Grade higher, resemble 
that offered to Minor Students at the Minor Institute. 
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On'tlie otlier han^, it will approximate to the TJiiiver- 
sft.y, ill iiitnxhiciiiE^ Technical Instruction siipp. rted 
with Liilioraliii-v cal Workshop Practice. 

Asj-eg’urils'tlic question of Time, we must separate 
the Student:-, into two lots :—firstly, those living at liand 
and dovpliim to study the hlsnre fime of their week¬ 
day evenings and Saturday afternoons, and secondly 
^ tlioRo ])repared to devoti' for a short period their n'hole 
timr to study. As regards the leimre time Students, 
the College will only take imittcrs a little more in 
eaniost- than the Institute, paeking somswhat closely 
with Lecture.s and Lessons, the long Winter evenings,!^) 
and o])oning Lahoiatories and Ateliers on Saturday 
afternoons during, and even beyond a regular Session 
from Michaelmas to Midsummer, but .all along carefully 
avoiding to interfere with tbh day’s occupations. It 
will, on the contrary, l»e in the interest of the whole 
time Students, that e^'erything should be devised for 
shortening the. period of their Studentship, by making 
the best and most compact use of it; and this will 
naturally jiroduce an appio.vauation tr University ar- 

rangementR.t®t 

There is liow'. . ■ om fcatmo in which the College 
will as a laile diifer essentially from the University. 
For reasons already e.vplained, its operations will in 
some directions cover •) ’ reader area; for the means of 
cultuTe wdiich it will offer to Artisans will extend be- 
vond the h'mit.s of t’ > technical necessities, and the 

;i) Tlie example of tho. City of London Collopr, woll known for ite judi¬ 
cious and liiplily succoP‘:i'ul organization, proves that as many as 4 classes 
foiidiffcront tiatclies of Students maybe hold cousecuti*cly in the same 
room between 6 and 10. • * 

(2) .Whether or not Students of this description should pass an f Exami¬ 
nation before adn:\jssion to tlio benefits of the College, and bo then called 
Matriculated Stuilents, may for the present remain an open question. 
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Pubjic at large will be admitted to its benefits (p. 96). 
In short, it will in most localities be the all in all of 
Science and Art, Practical Knowledge, and elevating 
or invigorating Recreation. Even the Stnnracr will to 
some extent, and especially on Saturday afternoons, be 
a season of progress in Laboratory Practice, Art, Music, 
Drill, Gymnastics, Swimming, &c. Of course the 
relative proportions of the technical and popular, didac¬ 
tic and recreative clemc7its in a Technical College, will 
vary according to local circumstances, a.nd there would 
be no harm if in certain instances other titles wei'o pre¬ 
ferred, such as Athemnum, College of Arts, Philomalhie 
Institution, and the like. I attach littio importance to 
uniformity of names, provided everywhere the same 
aims be pursued by concerted and concordant means. 

In reference to the ‘studies to be pursued at the 
Central Technical University, we may assume that the 
scholastic year, beginning at Michaelmas, will have 
three terms, ending respectively at Christmas, Ladyday, 
and Midsummer. As for the time recpn'rcd by Candi¬ 
dates for completing their respective ^tudic.s, this will 
vary so much according to the nature of tlieir Pursuits, 
and the amount of instruction previously obtained 
elsewhere, that the loose comj)utation in the I'ollowing 
Schedule must only be considered as a starting point for 
discussion. Only Students belonging to Category R 
are referred to. Candidates for Minor CertificaIea*who 
have to complete their studies at a Technical College, 
will probably give the preference to one attached to a 
University, if within their reach. 



—T. I. stands for Industrial Institute; T. C for Technical Collegf : and T. U. for any Teohnioaf 
Universitj. C. T. U. marks cases in which the Central University rliuuld be preferred^ 
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SECTION 2.-PROPOSED ORGANIZATION OF A 
CENTRAL TECHNICAL UNIVERSITY. 

It is well known tliat for many years an eminent 
benefactor of tlie Industrial Population of the kiastern 
Districts of tbe Metropolis, Sir Antonio Brady,(P was 
engaged with indefatigable energy in preparing the 
formation of an East London Museum of Science! and 
Art, designed to be at once attractive and instructive. 
Tbrougb the liberal assistance of his numerous friends, 
and the willing concurrence of Parliament, he was 
enabled to effect the juirchase of an exceedingly eligiblf: 
site in Bethnal Glreen, and its transfer to the hands of 
Government on conditions that, seemed calculated to 
ensure the People’s benefit in a thoroughly educational 
sense. That such an institution thus situated within 
easy reach of nearly a Million of Working Men, might 
become the nucleus of a National University for diffusing 
Technical knowledge to every part of the Empire, was 
an idea so fea.sible, that it naturally occurred to me in 
writing ray “ Science for the People.”® It was,equally 
natural that it should be adopted in 1871 by the Gom- 

(1) Knighted for long scrricoB rendered to the Country in an important 
department of the Admiralty. 

(8) Seaj)age 114, where a passage relating to this subject concludes as 
follows:—•' I nofd not dwell on the instructive lessons of Manufacturing 
and Commereial Industry which that end of London would afford, of on 
the cMap resources which it would present to a conoourSo of intelligent 
and thrifty Working-class Students, or on tho satisfaction with‘which 
their advent would be hailed.” 
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raittec r)f gentlemen tlicn associated as already stated ’ 
^ee Intrqdtietion) for yiroraoting the estahlisliHicnf of a 
NatioT\al d’c'diiiicnl University; the more so as tliere 
then wilB goau reason to helieve that the Government 
would agree to ihe scheme, 1 accordingly prepared a 
Draft of a cor; ;itnti^n for the jwoposed University, based 
on this siipyii vsition, and though t he East London Museum 
lias since been otherwise appropriated, I give it almost 
tcxtnally, as it may serve to ptiint out a kind of arrange- 
ineid tliat may he found to answer at some future 
time either in that or some other similar locality.t^) 
h must lie understood that my suggestions suppose 
Government to. favour and possibly to subsidize the 
Reheme, hut to refuse undertaking its responsible 
management. Should the latter point he conceded, 
the whole affair would assuitu; a different, and of course 
far more promising aspect. 


PROPOSED OUTLINES OF A CONSTITUTION 


iGUv A 

CENTRA 1. TECHNICAL UNIVERSITY. 

The Lands, 13inlding.>, &c., to be vested in the names 
of seven 'rrustees, representing—one the Committee of 
Privy Connell on Eduernmn,® one the Board of Trade, 
one*the Council of the Society of Arts, and four the 
Council ftf the Ceiff-' ’ Technical University itselU"' 
• 

(1) A site near Battersea Park was at one time thought of, and that of 
Borsemonger Lane Gaol in the Borough Road lias also been suggested. 

(2) Or any o'.'.jr supreiin Educational authority existing at the time. 
*<3) The Permanent Commission on State Scientific (Juestions proposed 
hy Gol. Strange, might also be entrusted with certain powers ol .appoint¬ 
ment, and it would be easy to enlist similarly by addition or substitution, 
the assistance oPtho Corporation of the City of London. 

2 F 
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‘ Such Trustees to be at the first appointed by the Decid of 
Incorporation, and afterwards at each successive demisev 
by the parties respectively represented. 

The Permanent trust tlius constituted, to be entitled 
the Central Technical University Trust,P) and to form 
a Body Politic and Corporaf.e, with perpetual succession, 
a common seal, and the various powers, j)rivileges, 
and immunities usually granted to such Bodies. 

The purposes of tlio said trust to be as follows:— 

To institute, develop, and maintain in constant 
activity and efficiency, a Central University for Tech¬ 
nical Training, wliich may be more briefly designated 
as the Central Technical University, and wliich shall 
be organized for advancing Technical and Commercial 
Industry in all parts of the Empire,— 

By offering to properly (pialilic’d jicrsons at a 
moderate cost, first-rate facilities for perfecting 
themselves in the scientific, artistic, and manual 
attainments proper to the various industrial, 
technical, and commercial pursuits, so as to 
afford practical examples of the most improved 
resources, methods, and management of Technical 
Instruction. 

By training Professors and Teachers for diffusing 
in all parts of the Empire, among the Working 
Classes themselves, or among those whose Imsi- 
ness it is to instruct or direct them^ the most 
appropriate and practical knowledge in the 
various grades and departments of Elementary 
and Applied Science and Art; thus raising 

everywhere the standard of industrial well-being 

* 1 

(1) for the motives explained at p. 00,1 liave altered to “ Central'” the 
title “ National ” wliieh had lieen ndopied in my original 'draft. 
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itiid fllicieifcy, witlioiit inicrferiiig in political or 
religfmis questions. • 

By tcstiiig tl'iougli t.lie means of Kxnminations, 
atnl recognising tin uugh the means of appro- 
* priaio Degrees, Certificates. Diplomas, Prizes, 
and o'! or Bcovards, tlie attainments of persons 
e'illiei ilicmselves engaged in teclinical pursuits, 
or aspiring to be the instructors of others, in 
Preparatory or Technical Knowledge. 

By-so" ui'ganizing, developing, and displaying the 
various collections of Specimens, Models, Ap- 
])aratus. Diagrams and other Illustrations re- 
ipiircd for purposes of study and useful in¬ 
tellectual culture, as to constitute a popular 
Museum of an attractive, instructive, and ele¬ 
vating character. , 

By ])romotiiig actively throughout the United 
Kingdom and the Colonies, the organization 
and health, development of Institutions of 
various grades for instruction in Science and 
Art applied to Industrial Purposes. 

By inducing as far as possible all Educational 
Institutions of an industrial, technic.il, or com¬ 
mercial character, to [dace themselves in relations 
of voluntary affili. ;ion or association with the 
said University, for mutual interchange of in¬ 
formation, assistance and support, and especially 
for .ensuring uniformity of Principle in In¬ 
dustrial Instruction, and uniformity of •Standard 
in Awards. 

By entering into and maintaining correspondence 
with Societies, Institutions, and Eminent Men in 
, this and other Countries, with a view to oltfain- 
ing and supplying early and authentic iilfor- 

2 F 2 
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inatioii on all matters having* a bearing on in- ' 
dnistrial and educational progress. • i 

By conferring distinctions on persons eminent for 
practical knowledge or for services retklercd to 
the Indnstrial Community. 

And generally by adopting and carrying out, or • 
aiding others to carry out, all jndicimis and 
|.)ractical measures for propagating among the 
Industrial Populations, knowledge calculated to 
enhance their technical olliciency, or to ame¬ 
liorate their physical condition, through adording 
them useful guid.ance in the concerns of Daily 
Life. 

The Bo.ard of Trust to elect for life a Chancellor or 
Honorary President ofylie University, and not less 
than three, nor more than five Vice-Presidents. 

I'ho general Administrative Authoi'ity to be o.xer- 
cised by a Council of twelve, who will he at first 
appointed hy the deed of Incorporation, and after¬ 
wards will be yeai'ly elected or re-elected, six by the 
Board of Trust, and six by a Body of Superior Pro¬ 
fessors of which the constitution will be presently 
explained. 

The Council will have comprehensive powers for 
making Bye-laws and Regulations, for appointing the 
Administrative, Financial, and Professorial Staff, to¬ 
gether with any Boards or Committees required, and 
for defining the duties and advantages, attached to 
such appointments ;ti) for fixing the nature and dura¬ 
tion of the studies, as well as the Categories of Students 
to' be. adniitfed, the terms of Admission, and the Bx- 

(1),Particular care and forethought will be required in conetitutlhg the 
'* Beard of Instruction,” to which allusion has been repeatedly made. 
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aminations, Degrees, and Rewards: in short, for carry- 

if)g on the whole government of the University. 

It will also he inoumbent on the Council to see that 
provision is ihiide 'or rendoring the University Museum 
or Museums i-.-nveniently acccssil ile as well as attractive 
to the local Ruhlic. ;md tlint through a correspondence 
■i.etively carried on witli all parts of the United King¬ 
dom and of the Colonies, the important duties of a 
scimitific, arti.stic, and industrial propaganda are con- 
fccienliously discharged. 

TliO Profcs.sorshi])s will he (,f two kinds:— Superior 
and Ordinary. The Superior Professors will con¬ 
stitute a recognised ilody with certain rights, including 
as stated above, that of electing one-half of the memhors 
of the Council. 

Tile duties of .Members of The Board of Trust and 
of the Council, will he lumorarij, and every jiossihle 
measure will ho ado|V, d for ensuring in every depart¬ 
ment a judicious union of efficiency and economy. 


SECTION : PROSPECTS. PROPOSALS. 

Many circumstances '‘oncur at the present juncture 
in favour of a national eh'/'rtto place Industrial Instruc¬ 
tion tm a footing eipial to that which it has obtained 
in other Countries. o most important is doubtless 
tlie earnest tnanner in which public attention is now 
directed towards the subject of Popular Education in 
general, w'tl a genuine desire to recognize deficiencies, 
and as far js practicable to remedy them. Thus a«iew 
ordet of things is rising into existence, already impressed 
with features of methodical improvement, yet still in that 
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tiiuisitionul and plastic condition best suited for rocedv- 
iiig the germs of scientific knowledge which we afe 
so anxious to introduce; germs which properly deve¬ 
loped, will unquestionably be a manifold blessing 
to future generations. But it is eipially evident that 
whilst wo prepare the harvests of the future, we must 
not neglect the urgent demands of the present. Stcj)s 
must be taken, and that without delay, for placing. 
Science and Art within reach of the Adult Working 
Classes throughout the Country, in an acceptable form 
carefully ada^)tcd to their wants and to tlie ])rusent 
state of their comprehension. To create a Cenlral In¬ 
stitution worthy of being the headupiarter.s of this 
propaganda, requires no ordinary amount of energy 
and resources; but happily the patriotic effervescence 
moves, in favour of ltdncational Inqu'ovement, the 
wealth as well as the intelligence of the Country,-— 
witness the munificence of a Josiah Mason, a Jostq)h 
Whitwortli, and otliei’noble-minded jiionecrsof Industrial 
Brogress. At the same time, as before stated, a praise¬ 
worthy devotion to the weal of the Industrial Com¬ 
munity is being uianifeste<l ly many of our ancient 
Guilds and Coi’j)orations, who mindful of the patriotic 
excrtioms of their forefathers, feel that the time is come 
for a general efl’ort to give to the measures originated 
in various quarters, a suhstantial, well conneefcd, and 
jn-ogressive form.tB Noi' is the powerl’ul Society''speci- 
ally constituted for the encouragement of Arts, Manu¬ 
factures, and Commerce, slumbering on its well-earned 
laurels. Not a year elapses without some now proof of 
its willingn.ess to assist in rendering offective t^iat 

(1) 'l’m'ti(ailai'ly Kiigycstivc an; tlic (ilfors nf l’ri/,(‘.s by tlui PaiKii'Kiainel's’ 
and tioldsiiuths’ Gompauie-s recently adverted to lu tlie Journal of the 
Society of Arts. 
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pifblic (leuiand for Indvistrial Instruction which it has 
Bone so mwli to originate. 

Perliaps ti nc>st promising sign of the times is the 
frankness with ’. liich onr Working Men themselves 
acknowledge- the deficiencies of tludr education, and the 
necessity for bein^t pro\dd('d noth scientific and artistic 
advantages similar to those enjoyed by their foreign 
competitors; advantages without which i+ would be im- 
pfssible 1,0 maintain the advanced position they have 
achieved in the industrial race. This clear-sighted 
a))pveciation of the real stah' of things may be said to 
have first dawned on tlieir minds,wijen Delegates selected 
fioni their own* ranks visited the Universal Exhibition 
at Paris in 18G7, under the auspices of the Society of 
iirts, an<! of the Club and Institute Union, and reported 
so intetligently on the educational ])rogress of their con- 
•tinental Brethren. R has since been manifested by 
many tokens of leg’dmato ambition, but by none per¬ 
haps more strikingly than by the formation of a special 
“Guild of Learning” directed by representative Men 
alike ready to accept with genuine thankfulness the 
co-operation of disinterested friends, and determined to 
put eifectively ik ir own ‘ihouldei' to the wheel.W 

Now there are two ways i)i which a Scheme of 
National Technical draining like the one described in 
the ])i^eccdi:;g Chaph-r ', may be carried out. The one 
is t8 establish first of all the Central Institution, which 

like the 'heart in l’ human frame, is to transmit a 

• 

(1) See the aooonnt of t.ho Meeting of the “Guild” held at the rooms 
of the Club and Institnle Union, 150 Strand, and of the jn-oposals literally 
made by the Syndicate of the Cambridge University.—J ina/ mention that 
at a late cot^-renco of Miners assembled at Manchester, a resolution was 
pasted declaring “ that the time had arrived for providing technical edu¬ 
cation for the mining portion of the population, and requesting th* Execu¬ 
tive Coramittoo to draw up a plan for carrying out this purpose.” 
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vivif}ang influence to all parts of the system. I’ho 
other is to create by degrees the rheau of subordinate*' 
Institutions, and so to induce the establishment of the 
Central one, by making it felt to be indispensable. 

If the advice offered some years since by the Society 
of Arts, and borne out by the ojnnion of many of our 
best educationalists, had been adopted, and a responsible 
Ministry of Public Instruction now existed in this, as 
in most other Countries, strengthened by the respect 
and confidence of the Nation, and well supported by 
departmental Secretaries each eminent in his specialty, 
we might hope soon to see a Central Technical Univer¬ 
sity occupying the eligible space by the East London 
Museum which would become its Dejiartment of Visual 
Instruction.(i) Springing at once like Minerva into the 
fulness of an adidt organisation, this Central Cuardian 
of Instruction, endowed with the‘commanding power of 
National resources, would soon provide the Staff', 
Literature, and Matn-id of Technical Tuition, and in 
concert with the many valuable existing Institutions, it 
would raj)idly cover the Country with l amified Conduc¬ 
tors of Knowledge.—Next best to this would be a Cen¬ 
tral Technical University instituted with the concur¬ 
rence of Government, by a combination of municij)al, 
corporate, and individual resources like that contem¬ 
plated in 1871 by the Committee referred to ,in the 
Introduction. Unfortunately the oj)portunity which 
then seenied so promising, failed through' extrinsic 
causes. The creation of a Central focus flow appears 
more likely to be the result than the orii/in of a number 
of minor crpations. I will accordingly proceed h) 
sketcfl:\ a f(hv of these, and as they must necessarily he 
in ascending order, I find myself compelled to b^in 
(1) See Chapter II., Section 8. 
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with iiiy own humble efforts. 1 sincerely hop§ that 
%hoy may encourage others favoured with better liealtli 
and ojDportunitioM, to attempt what is beyond my 
reacji. 

For the reasons explained at length in Chapter III., 
think myself justified in assuming that the select Rudi¬ 
ments of Useful Knowledge embodied iti my Poj)ular 
Course of 9 Lectures represent somewhat approxi¬ 
mately the Urade I of the Elementary Division of a 
{.lencral Scientific Foundation, such as is reejuired by 
the generality of Working Men, and as considerable 
importance attaches to imbuing them with a notion of 
the Domestic'as svell as the Technical advantages 
which such a Foundation is calculated to afford, I intend, 
as soon as released from my ])reseut work, to proceed 
with preparing.that Course fbr the press. Everything 
• will be done to secure* extensive circulation, profit being 
left out of the tpiestion, and the various devices will be 
carefully carried out which have been described as 
likely to enhance the educational value of those future 
official Text Books of which my Cotnse can only aspire 
to be the humble forerunner. A bold ty]:)e and abund¬ 
ant woodcuts wi': favoif home study, whilst special 
facilitie.s will be contriv<'d for its delivery on the Binary 
System, either by proi'essional or amateur Readers and 
Demonstaaturs; arjang.;ments being contemplated for 
enfthling so' ici London Firm or Society to produce 
coflimerdall}' the rtv^a.red Series of Illustrations on an 
('-xtensive, •and consequently cheap scale. Should this 
step succeed, something will already have been done to 
j:uake Local Institutes alive to the progress they can 
effect tliBough their own resources, with someslighkassist- 
arfee from an educational centre.—If my health .shoijd 
allow, the Second or Applied Division of this Grade 
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Coursp could bo raj)idly prepared from the materials 
in band, and I would take care so to organize' tlie pro^ 
duction of its serial Illustrations of Hygiene, Domestic 
Economy, and Teclinology, as to facilitate'the introduc¬ 
tion of these subjects in Primary Schools, whilst Indus¬ 
trial Institutes would be supplied with Materials equally 
available for Lecture purposes, and for initiating small 
Economic Museums. Everything would be done to 
induce Working Class Students to prepare as far as 
possible among themselves in their leisure hours, the 
Illustrations of. their Studies, and to open the way for 
the improvements anticipated from the development of 
the new system. Adding to this the Course oi' Industrial 
Chemistry mentioned in a previous Chapter (p. 11)8) as 
intended to represent the levml of Grade 2 Studies, and 
taking further into account the “ open-handed Examina¬ 
tions” described in Chapter HI. Section 5, and Chapter ■ 
IV. Section 7, we have partly in action, and partly 
susceptible of being put in action within a reasonable 
time, a set of actual examples, which without aspiring 
to be adopted in the macbineiy of the future Educa¬ 
tional System, may certainly give some notion of the 
way in which the definitive wheels ma}- be exjK-cted to 
work. Such noti(ms are not without their value; for 
whilst on the one hand it would be imprudent to adopt 
on a large scale any untried contrivance, it has on the 
other hand-become only too evident that several bold 
innovations are indispensable in order to make scien¬ 
tific instruction permeate steadily and syrtematically 
through the lower industrial levels. To be convinced 
of this, one need only sift and carefully scrutinize thq 
complaints constantly echoed through our educational 
ajmosp'liere — of Science Classes that, thanks td a 
speech from the Organizing -Agent from South Ken- 
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siiigtoii have been initialed witli the most pixynisiiig 

imjietus' of vitality, Imt wliich have died ’awa_y into 
aiwtb^ and neglect in a few weeks time,—of small 
satisfaction''gi\on by Class Teachers who from the fact 
of their baling been certificated in Science, have been 
supposed to bo necessarily acipiainted with the artofim- 
]iarting it,—of sublime confusion which has pervaded 
t-lu! minds of Working ilen listening to the high-flown 
Ir^cience.of first-rate Professors ,—and a score of other 
forms of dissatisfaction uttered not by the detractors, 
but by the best advocates <4' the diffusion of Science 
among the People.—Now most of the innovations ex- 
iplained in dijfail in the preceding Cha])tcrs, are specially 
calculated to strike at the root of complaints of this 
di_scri[)tIon, ami I therefore earnestly hope that they 
may be not oujy received with favour, but taken up and 
jmshed forward by ]>ersons better qualified for the task 
than myself. In this hope I am further encouraged by 
noticing that a similar good fortune has already been 
vouchsafed to several measures which at various times 
1 have sugge.slod. This may in so.ne instances have 
been duo to my iiaving published my ideas, but I attri¬ 
bute it mainly i'- ihe faci that conclusions suggested to 
(me thinker by prevailing circumstances, are likely fa 
arise in the same way 'ii the minds of others. 1 may 
nieidion by way of CAamplc two principles for which I 
ti1c(l in vain many years ago to gain recognition in the 
Bpciety'of Arts fiys.ma of Examinations :—Firstly, that 
Industrial Candidates should he induced to fake up in 
preference, subjects specially hearing oir their pursuits; 
, iecoudly, that not any one Science distiimt and pure, 
but sp(^ial combinations of scientific kn(Dwle(lge care- 
Ihlly devised and brought home to their practicy,! appli¬ 
cations, are what our Artisans severally want. I am 
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happy to s,ay that these principles are now becoming 
recognized in various directions, and liavo been adopted'' 
by Major Donnelly in his Technical Examinations, 
which only want a few further innovations' to become 
as popular as they are in many respects judiciously 
organized. 

Another example of an analogous kind is allbrded 
by the pains which arc at last beginning to be taken fo 
adapt Scientific Examinations, and es|iccially the means 
of preparation for them, to the convenience of ('andi- 
dates.(i) It is true there is still at Soulli Kensington a 
certain disinclination to undertake the res})ons!bility of 
publishing, for the use of Scientific (Candidates, ollicial 
Text Books imparting the precise knowledge they are 
desired to acquire. Nor does any detailed Syllabus 
of Reference of the kind described tit p. 204 jioint 
out for each subject, the particular Books or [larts ■ 
thereof to be selected from among the many indicated 
in the Science Directory as more or less available. 
On the other hand howevei’, I gladly acknowledge 
that the Examination Syllabuses have now, thanks 
to the pains bestowed on them by Pi’ol'cssors of fii'st- 
rate eminence, become something infinitely siij)erior 
in quantity and quality to the vague and scanty ones 
of former times. With such guidance, a judicious 
friend may point out to the Student, in the official 
lists, the names of juiblications far more to the pur¬ 
pose, as well as far more compact and cheaper, than 
those he would have had to purchase some years ago.' 
This class of Literature has indeed of late made rapid 

( 1 ) I bave muen pleasure m again arawing aitcnuon to mo arogrossivc 
spirit manifested by the Indian Civil Engineering College at Cooper’s H'll, 
whose Programmes of Studies are remarkable for method .and clearness, 
and form of themselves excellent Examination Syllabuses. 
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owiiijn: Ho tlie laudable emiilation wliich lias* 
.prevailed among tlio cducaiiomil piiblislierst t could 
name several '-.lieap, compact, mctliodical, and yet 
agreeably written Compcndiums, wbicli give intelligent 
and industrious Candidates a very fair cbance ot 
obtaining the coveted South Kensington Certificates. 
\'ery different was the case of the Student who some 
years since, taking uji elsewhere for the first time even 
the vast subject of Chemistry, had a ponderous work 
tlirowu open before him, with nothing but a Syllabus 
of two paragraphs to tell liim what he .should select, so 
that in fact he had to trust to chance for making his 
studic.s coincide with the views of those who instituted 
the Examination. 

So altered is the jiolicy observed towards Candidates, 
that the only one of my suggestions in their favour now 
. llal)le to be considered as startling, is that which I have 
described as the “ open-handed system of Examinations,” 
and even as r egards this I am happy to find in a book 
like Page's “ Geological Examinator,” so evident an 
approximation to my Qbiosi ionary, that I indulge in a 
hope of seeing my plan tried ere long by those whose 
approbation, fat u ore thru the practical success already 
achieved, wmuld stamp it as a feasible and natural way 
of proceeding.(P 


'i’he jirelimmaries of a scheme which embraces tiie 
mtellectual organization of the whole Industrial com- 

(1) Amonyst, tlio liUlo. tiooks prepared purposely for Gmdidates for the 
South Koiismgion Eiaminatjons, some have under the name of “Home 
Exercises,” sets of Questions for each division of the l^or^ and this 'device 
when carefWly carried out, is perhaps more conducive to co»scientious , 
study than the one adopted in some instances, of appending to tlje several * 
subjects, Questions that have been asked concerning them at various 
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munity, can only be satisfactorily dealt with by miion 
of Princijtk hi lUrision of Labour. Whilst b reckon on t 
some of inj^ Educational Friends for assistance in pur¬ 
suing the tentative development of the alx've Various 
means for regularizing the diffusion of knowledge, and 
for testing the results obtained, I trust that others wdll 
take up the complex subject of Apprenticeship, as one 
on the satisfactory solution of which will much de])ond 
the future ability of young Artisans to avail them¬ 
selves of the proposed means of Jnstruction. It is not 
necessary that I should go again over the whole of 
the ground surveyed in the third Section of Chajder I., 
nor will I on the other band launch into a review of 
the various forms of organization by which in other 
countries the legitimate interests of the Apprentice 
are placed under the care of a competent and authori¬ 
tative Guardianship. The devising of such a Guardian¬ 
ship may perhaps be most usefully considered in connec¬ 
tion with that important desideratum, the creation of a 
regular system of impartial and conciliatory Arbitration 
between Emjdoyers and Employed. I may however 
mention a few points to which the present friends and 
future guardians of our young Artisans may at all times 
usefully devote their attention, and which in case tlie 
“ Guild of Learning” or any analogous association should 
become sufficiently powerful to have affiliations in all 
parts of the. country, might afford appropriate scc,pe 
for the exertions of each Local Branch ;— 

— To note without favour or prejudice, the Masters 

Official Examinations. But the more one looks into tlicso devices, the 
more one feels yiaf*somcthing is still wanting to cstnlJi.sli a straiglit-* 
forward and mutually satisfactory (»nnectiou liclwecn the liiind of tho 
Examiner and tho mind of the Examinee. Tho object of my plan iS'to 
supply that missing link. 
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wlj(3‘liTive the jwsilioii and qualifications required for 
^ildiijf Apprentices. 

— To ad'ord, wlien sought, advice to the lads and 
their p.muita.- 

— To I'acllilale an-angcinents for jjaymcnt of pre- 
miuin.s by instahncnt.s (sec note to p. 16). 

— To .see that all agreements entered into arc equi- 
lahlc on both sides, and arc equitably carried out. 

— To see thiit proper facilities are afforded the Ap- 
pronilces ‘for attending appro])riate evening classes. 

— In localities where the A])prenticeship system 
])roves un.satisfactoi’y or insulll(^eut, to promote the 
iiis'titutiiig of “.Technical Schools,” or such other esta- 
blisliincnts as may sujijdy the best complement or 
substitute. 

~ To favour by all available moans the intellectual 
and technical culture of Workmen of all degrees, espe¬ 
cially by the csla.1 dishing and maintaining of Industrial 
!nstitute.s ami th(‘ like, on the best principles of 
efficiency. 


In endeavouring to t.urn to account existing Institutes 
of various calibms for tlie purpo.se.s of the proposed 
movement, it will be ndviisable to look well into their 
cliaracter and rcsourcc.s In some of them social diffi¬ 
culties wtjiild stand in the way, in others the mixture 
of recreation with study, however desirable in theory, 
has flirough various causes led to the ascendency of the 

^)*Somo lightwas thrown on tho present condition of this question at a 
Meeting of tho Endowed School Commissioners on Feb. 20th, 1874. After 
a few words on the part of tho liov. H. Solly ns to the inadi'quncy of the 
present System oi Apprenticeship, and the advantages deriwnble from a 
suitable appropriation of Apprenticeship Endowmenfl? I^prd Lyttleton 
acknowledgeiPthat tliis came within tho Educational scope of the Com- 
luissiAi, and stated that Technical Schools had been thus provided at 
Wakefield, llalifa-k, Ac. 
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lighter, and tlie sinking of the weightier elemen'ty'..or 
on the contrary, didactic prejudices prevail tliat woultj, 
prevent Science from assuming that practical and 
utilitarian cliaracter wliich connects in the mind of 
the Student the principle with its apj)lication. 

It would l)c of infinite value in order to fix the ideas 
of the public and to keep our own fi'om swerving from 
the prescribed path, to establish with the least jms.sible 
delay in some convenient part of the Metropolis, a * 
Technical College with an Industrial Institute attached, 
respectively designed to serve as standaixl models of 
tlieir kind. In this part of our operations I trust we • 
may look for support to the City Coiporations, Trades 
Companies, and other enlightened City Friends, with 
a confident hope that their zeal for the furtherance of 
Industrial Improvement ,jvi!l induce them to use the 
• splendid facilities they possess, in a manner worthy of 
London’s industrial and commercial fame. 

It may he well also to wake up the spirit of associa¬ 
tion which, in various parts of the metropolis, has at 
times been seen on the eve of producing great residts 
in the way of Educational Museums and tlie like, hut 
which, has mostly spent its energy in the discussion of 
divergent interests and opinions. A movement of this 
kind, guided by disinterested and conciliatory principles 
towards the attainment of a well-defined purpose of 
unquestionable benefit to the whole Industrial^ and 
Commercial Community, will pre.sent the rallying 
ground that was so much wanted, and show the' my 
to make local aspirations thrive in the general tide of 
intellectual progress.(i) 

t. ' • 

(1) I" can lend for pernsal to persons interested, a MSnuscript Pro¬ 
gramme of a People’s Museum and Institute on eduoational pririiiples, 
designed for a part of London yet unprovided. 
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.fiiuSiiij; found’(ir cslablislied an liistitid.ion ciii.'ablcof 
rticrviiip; -llk^ ])ur|)()SO of a. model 4\‘(;lnnca^ (loil'^ge, 
expevimcuts miglit, af oiico 1 h; made willi a tew Minor 
and e'^4?n Mujor 7'ectinical examinations; Imt wc must 
be cautions in judging by tlicso feeble attem])ts, of tlie 
results obtainalile lya ('entral University favoured with 
tlie services of men of emimmce, acting in concert witli 
the most imporfa.nt Te<dinical riistitutlons of tlie Country, 
and wliose Cerlificalcs of Competency would at once 
ooniina'nd universal confidence. This is one of those 
instances in wliicli social, lik ■ mechanical masses, are 
not to be moved by any amount of small hammering, 
but reipiire tlart theii- inertia be overcome by applying 
a ponderous and dignified momentum. For giving our 
National Indusiriesa rate of jirogression equal to that 
of liie age, no less motive jioiver will suffice than that of 
. an Inslilnlioii on a motional scale, effectively .sujiported, 
(ir Infill belter, act nail,' constitub'd by the Government, 
which as I’l'ofessor AVilliamson has rightly remarked 
is the “embodiment of the national will.”fi) 


(1) In Ins till! Iiiiai.cural Adilre.'is at. tlio oixnin" of tlio Session of the 
Jii'iiisli Assoeiation at ]!m(lfi'''(l, J’i’ofos.sor Williauison cxiircssed liimself 
1(> llic folimvjiifr (iffuet:—“ Hcn'iico « ill never tiiko its proper place iimon ;5 
tlKCeliief elejneii'j of iiaU’'e :l -reatiiess and advancement, nntil it is 
aeknofMcidKi'd as . ueli by tlial eudxidiiuent of file national will which 
we call IIh' (Jovi.niueiit.”—^lnong the earhist a])]>ealif in favour of a 
Slinistry oUl’uhlie Inslruid is constituting the be.st means for securing 
.^liTgitiinate ejeiviso of Ctoverument influence on tlio iuteliectnal develop- 
inrut of the People, may he mentioned tliat of Totin Scott Itussell in the 
conelusiou of Ills work on Systematic Technical I'iducation. Among tho 
latest may lx ic.ivoued tliat of ttic National Union of Nleinoidary Teachers, 
“cx}iressod at their meeting of April 187t. Among ti;* most influential I 
am liapjiy ffi note tlio persistent exertions of tlie Sociely’of Arts,»,md tho 
Keftinimcndatious of H. M. Commissioners for tho Adviuiccmcut of * 
Science. • 
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SECTION 4.-CONCLUSION. 

I trust, it has hccii apparent from the rfhole tenor of 
this Volume, that the system it advocates is intended to 
assist and complete, not to supersede, or yjre^iudicially to 
interfere with, our present educational Institutions. It 
will benefit the Schools of the People by making Instruc¬ 
tion in the Eudimeuts of natural Science, easy to the 
Masters, and attractive to the Children. Apprentice¬ 
ship will be re,scued from an ignominious collapse, and 
restored to more than its former usefulness. I\b)rkin£r 
Men’s Clubs and similar meeting y)laces of vai ious de- 
scri])tions, will as Industrial Institutes, have i'resh re¬ 
sources, and a definite purpose to work for, and the 
same applies to Institutions capable of undertaking the 
duties of Technical Colleges. Establishments organized 
for the advancement of any special branch of Technical 
Knowledge, will receive the most friendly support, and 
Training Colleges in particular will be the object of 
devoted attention. The Grovermnent System of Aid 
Instruction will receive active and disinterested further¬ 
ance, and the arrangements also centred at South 
Kensington for the advancement and recompense of 
Scientific Studies, (perhaps the only imy)ortant educa¬ 
tional machinery with which the proyiosed system 
might at first sight seem likely to clash) will be foIJnd 
on closer consideration to gain by the proposed innova¬ 
tions.—It is one of the essential features of tire propose'^ 
System, that it is to give Working Men the benefit of 
a sound practical ac(yuaintanco with just as much Science, 
as they require,' without any avoidable technicrlities,. or 
any time unnecessarily bestowed on those ever-changhig 
theories and forms of nomenclature which confuse thq 
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ir>6st practised lAemories. J>iit as oxjilaiiicd in ('liapter 

^V., Section 2, cvcrydiing will be done at tlie same time 
to prepare tb( Si iideiit for encomitering tliose dilHcultics. 
For instance’ tlie Grade 2 of Cliemistry will coiieliido 
with information and advice offering bim every induce¬ 
ment io undertake more advanced studies witli Text 
Books lilce those indicated for elementary instruction 
in tbo South Kensington Directory. Knowledge of the 
right sort gives an aptitude and a thirst for more, and 
there can l)e no doubt that tJiousand.s of Artisans 
initiated in the enjoyment of practical aUainments, who 
h^ive pas.sed Ihi'ough-thc (U’dcal of an Exaniinaiion, and 
arp pi’obably dated with success, will leave no oppor¬ 
tunity uninpiroved for trying their strength at com- 
])etitions of a higher standard. Moreover generally 
.speaking the Technical University will only invito to 
ils Examinations, Sbulents whose purpose is best served 
by an aggregate or Coin/jlt'SH) of Knowledge formed of 
selections from different departments, and caiefully 
arranged to constitnte a connected whole.The South 
Kensington Examinations on the Contrary, may be 
said to deal with distinct branches of Knowledge 
irrespectively of :no purpose to which they arc to be 
ajiplied. Whilst then td'e mission of the one Institution 
will he necessarily and avowedly utilitarian, let the 
otheT^ unfold the S-taJinai'd of “Science per se” and 
inv^ite to its advanced Instruction all who seek the 
id( 4 asnrahle exercise ><i iheir intellectual faculties, or tlio 
nonourahlS privilege of extending the domain oflnmw- 
Icdge. It is in this latter sense that I hope to see South 

(1) Evcn»in tlio case of “Detached Subjects,” so callad from (jot lieing 
taken as jiarts of a connected scries, no Candidate will be exaftined who . 
does not possesB at least a Grade 1 of General Hcientific Foundation. (Sec 
tHiajiter V., Section 1.) 
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Kensington acquire an importance vvort.iiy oftbe master 
mind that'saw in its futui'o development the dawn of a* 
new era for England’s Scientific renown. Whilst 
instruction in the Fine Ai'ts will be disponried, from the 
first rudiments to the highest finish, and Studios pro¬ 
vided on tlie most attractive terms for the use of Artists 
of acknowledged eminence, wliosc influence thus con¬ 
centrated will tell with vastly increased power on the 
artistic world, let the several .Sciences in the pride of 
'their distinct autonomies, attain to the liighest dcgi'cc 
of refinement, jn appropriate lahoratorios rivalling the 
most perfect foreign types in the good taste of their 
construction, and the completeness of their aj)]iaratus. 
Here wo may imagine Men of first-rate eminence', 
conducting in a luxury of convenience worthy of their 
fame, the most advanced ami delicate investigations ; or 
wo may fancy them concocting new theories and nomen¬ 
clatures, or settling old controversies and starting new 
ones, in reading and discussion rooms fitted up with 
every rational comfort, and rej)leto with every intellec¬ 
tual resource. In adjoining Lecture Halls, Scii’iitia 
excekior sublimely theoretical and aspiring, will ho 
dealt forth from Academic chairs to <liscl[il('s dulv 
prepared by high mental ciilMne, and will in,spare 
them with the glorious ambition of spending their 
lives in original research, cni'iching tins rcaligs 'of 
Knowledge dJirough .tire- conquest and annexation'’ of 
the unknown. 

All the.se thmgs; will come, naturally 'Within the' 
province ot South Kehfelhgton, and will tlirive there 
all the better for being, freed as much as possible from, 
sublunary cwasidorations, and relieved of they burden¬ 
some responsibility of conducting, from the lotA^ost 
Grades uj/waids, the utilitarian culture of the greai 
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masses of tlic Iifdustrial Cominiinity. In taking-oliargo 
^)f tliiw ‘responsibility as its legitiinato sliaVc iu the 
Eoucatiokai, Svstkm op tiim future, tbo (lentral 
'rcglinical fj'nivcvsity will tlcscrvo the goo I wishes ol 
every pioneer of Industrial Progiess. Above all, it 
will by its disinterested and pains-taking energy, de¬ 
serve iho devoted (a)-operatio 2 i of all cognate and afli- 
liated Institutions; for it will seek no influence over 
them which may not bo tbc means of propagating 
useful knowledge, and .securing general prosperity, 110 ? 
■will it claim any jKJwer or importance wJiicli cannot be 
njado to shed a new lustre on England’s indnsirial 
h 4 noui‘s. It Is thus that an appeal can confidently be 
made to Government, for a patronage wdiich every 
pati'iot will applaud, to the Society of Arts, for its 
support in th;i,t career of progress for which its inde¬ 
fatigable exertions b:».ve so admirably o])ened the way, 
and to Industrial Institutions tbroughont the Empire, 
for assistance in sowing broadcast the good seed of 
which they will abundantly share the produce at 
harvest time. 




